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5 UK sttirfy of liciccts 171 non- 
ferrous ii'etals and ailoys is 
stil! in ,i very backward con- 
diiiou as 4 compared, with 
f/itl ‘'-el; Ii7 nluin/riuot, syste* 

ifscarcl'i s, utiti2)7)j? the prui'-- 
of pl7y>.:cal metallurgy, have 
onlv 171 the l.'tst few years. The. 
eom777^f7 light altnnlnun) alloy 
117 the4 1 nilcd States for the 
sii77gs is that one 
rdes as No. 12, 
of 02 per cent 
per cent copper. 

. It} tUie. ixrTn^utoo of tsc 
.•tf# ti-rmS •f'flitB!*, It 1» 

1 a inTbUeittoa nf 

ltol»rt J. iinferions to-TTwtsI- 
isijirs. cxpfriBUtnt Etp,. 

ta.imena Illustrated. s' IS 
23., visv etched idth NdPH. 



This alloy, or ■ ptfiicrioi 
cotnpos't.on, is empl.Qyjed' 
''varietjr. of c.asliti,' 
loimtfcrs'arc 

• t'nb.-’it than ar.y . fetffr k, 

, founders 'sav.e 

•factor f ncidg t^ 

- c.'.stiog.'C,' ;■ '. .a.of’ ' 

•.strcfi =_ toii'i. «• rt.J^ * 
ncss'.'ajtd; ft*? .i-^cfrpW^il 

ij t! •'a'tMl 

■' V-tl : 

,v. usi. jpectfnr" 


Kni. «!■' TBWlf 'kBKfiW w, ;:’tr, 

VYstehs ■ , •/-' 
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u|iJif tc.st or 
-lire ’ conslimte-* 
iivaiuihicturers or 
i.iu ccir-tinjjs. 

, . 1 - iiDiimini-alloy 
, ic- hrivo IrtiMi iiK'rc or 
!■ Uii'? steo-moiit can reacl- 
.iml.by (."^oninirig jiolishrd 
I of sJniipli'b taki-ii a; 

.;ii. Topical oxaiii|K'ii arc ihown 
I .! and 3, whd>-' the loruie- 
uiacroifraph at fivr dianiclers of 
. .' ctjoii cut ironi a i'rankr.i.<o and 

•iie latUr a niarri'i';r:iph at M\en dia- 
; meters of a section etil from a iiorLion 
of anothei crankcase showiiiR jceiiaR-. 
in the opeti gasoline test. The-e are 
t IN !ij;s cNaRReretcd '■\a:np|es at all. airl 

***' more en less .shnilar tesnlts tan he 

" idiseivcd In e.NaniniinR ahnos* any 

, .IS by the di.sign of the casting, J'lu- cmulnsion slionld not 

.;.e nnjhiing ]>iattict, .ind he drawn that • .ill ahnnimim-alloy 

lilt imlling. but the ideal castings are tril.illy niiionnd ihrongh- 
to turn out the hest inn- >nt .■>'1 (larts, ihe lenn niisonndne.s. 

.ling v.ilhin the hinilations n iml\ relative at best. In a roui- 


>L 

.ntneelmii with the stiidiis now 
m-'iile by l!ie bury.iii of mines 
rncialhirgy of jihnninuin. cou- 
>1 h.is been eneii to liic gtn- 
I lit hlowh'ih ■, |>o! osily, 

'ness in tin ‘'J ts .iluniiiunn- 
1 lie t.it.il 11 .nits of 
cadt in.i'lc ^unt con- 
not \vt i'l bamj, but 
I this inn.', .u.nl.iblc some 
ig the indni-n'''' oi ponr- 
•m c and l^j^lT I'T nielt- 
• ‘.i hlowli.ili. .01(1 nn- 
I b^ res,lit . of th" eoin- 
dl .ajipe.ir liter in Ihe 
•n of tjiinc- imhlicalion 
I . lllowi,ole-. I’orosity 

ness ill MiiAi'imin .\lIov 

v 



emitri) M ii.f, iiiaiRKKs, 
.* ni.liniK .sTiinei'TiHi;. 
■IllN 7 ‘| PI VMi'I'HlS 



III. 7 .s.tMi. \.s in; It ittT .siiiiwiMi IN 
.sm .Ml.Mi.SS. _7-. Ill VMVlMt.S 

I'lictiled casting, some tioruoiis a ill 
he likely to In in.ae nils.mini th.iit 
other.s, hilt at the ineseiil writing mi 
s.imidni.ss v.onM anpi ,ii to In- pii - 
supposed in ejninectnni with alnmi- 
mmi-allov c'.islina.s. Some lesi-. Imm 
been iiiade. in loiinection with, tin 
l>resent w'ork fur the ['urpose oi 
stinlyiiig the .-ifect of ponring tem- 
lier.iliite on the s.iundiiess of the bj N 
alnniinnin-copiier .ill.iv and a|s,i tin 
elTect of lime of niclling on the sann 
oro|ier1\. In the l.sfs ahont to In- 
dcsciihcd, conrinnilory cvidii.ee .n 
alicady known fa. Is h.i-i been obtain.-.I 
;ind .sonic m v. data h.ue been made 
available. 

'I'he present arliel.- will not deal at 
all. CNCc-pt In meiilim it, with the 
inHiteiicc o! Inrnaee atmosphere on 
Ihe nroiierties of ahmiininn .ijloj s, 
lint that is a (|uestion which ineiits 
seiious consideration, by mctalhirgist ; 
..ml one that seemingly has been 
,gi\in entirely too little attention. The 
<me-li.)i. .if t'.e sonihihn of .gases 



.s HHAT II. I’OWtKP .M .s.-.ft IlKttRltKS. 
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111 alu-niimm timl the formatiiin ol 
t.ni.e c.niiponuda at elct.'ited ts‘in- 
pi r.itnrcs is one th.Tl apiiarently h.'is 
.•on-nh r.ihle inip.'rt in'’e, an.I studies 
■ n this direction slnnifd prove Iruit- 
fill llrj.vevcr, only the briefest ni'.?—' 
lion ol these uniters can hr iri.s.e 
now. X'.aiioiis elaln.rale iiielhods, in 
ihe case of stcil. h.ice hecii imfecte.l 
lor file 'pret ei'ti.'u -if hlowhol'-s', aiisf 
it wonld not .lOpe.ir to b..' .stra'nni.g 
malogv t’l s,!\ ih,.t a i .msnh r.iti-.ni 
of Ihe in.oiv nuihods in \ogne for 
piivtnliii'g nn-onmllies.; m sii-i'l jnighr 
imssihlv i.ro'..' of \.ilne ni sillily ifig 
;bi. ...ime dcieii ni alumnntni-alhn 

.■a.slings. 


Ill the prcliminaii tests made in 
c. mnec I bin ivilli the presiiit u.irk 
-III.ill hints of .tininl .i.s p.'innl , . le' 
.11 the bj .dnn 
win- made up 
I llai ged as fnl. 
anionnt of •it) ,sll . 

.illov '.Ills (n .-,1 me 
hago-clay et iieil)i.-, 

Imn.'ice; -when tin 
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wiTv adilcil to make up the heat. 
Sls Ml.-, il ra^lii'B-. were pour-ul, and 
tl.e e^si ntial iiitortn.ilion is sunimar- 
i/e,l Ml I .il)le f. 'llie castinss were 
-■intl'K ilm' -.hell-, as shown in I'iif. 
1. diiKen^ic-ns heniK lonj;lily 

7'r hv o he -I's Inches :i'nl lii iinh 
t.lneU. I !ie i.iit-oul iHU'lioil is the 

-t'li.e Lr.iin wliuli .t niierosectiini w.ls 
l.ilo p tor iiin *,iscop)'. t'wo kinds 
ol Misfiiys wire poiiretl from the 
lost .MS- hat.'. (1) the thill shells, 
.nnt hai •, Ik/.s ineh '((li.ire hy 

1.’ .’iiclie-. liiipj I'lii shells are iiere- 
.ifl.r refillei| 1(1 as e-ist!n;is ami the 
liai'. S' h.H' l.'a-llii.iis Ol different 
ihukiies'is well' thus poiire'l loi the 
I'liriio'e 111 .I'l-ert.iiiiiii^ whetiier any 
es.iirni raiioii of ilefeets pii.iifit be 
iraci :i III si/e ot sietioii under otlnT- 
'wi-e iib.'iilie.il eoiiditions 'Pile cast- 
iiies were loured 111 ordinary .sand 
molds pr.Pil l'll r.iiiiiiied and A'Uited; 
taeli thin shell was poured in a 
sinp.lc mold .iiid its eoiiipaiiioii bar in 
anothci^sep.-irate mold. In the first 
.si-ij^^^^s the iiifliieiire of pouring 
tefl^^^^He and leipetli of time 

soundness w.as observed. 
DiiplisKsi'' rims, in which tin; data 
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T H E > O tJ N D R Y 

/ 

jveru practically the -saijo, as shojivti, 
in Table I, were niati'c ' for. cliccUin^';! 
purposes. The average chcnvica} s'"**!* 
position of the tirst set 
inga and bars was (Copper 7^62 per 
cent, iron 0..i9 per cent, silicon 0.26 
per ^eeiit, and aluniinmn ^1.73 per 
cemt by dilferciie.e. 

Additional Tests 

.-Vddilional tests on the effect' of 
pouring timjieratiire alone on un- 
somtdne.'.s were performed by making 
up tKf-pinind beats of the 92:8 alunii- 
iinm-eopper alloy, in the iiiafnier de- 
.siribed. and pouring 1.5(l-iueh square 
by 12 imbes long bars, at 50 degrees 
I'ept. intervals as shown in Tabic H. 
Hiipluate runs were made for the 

pii’posp 1,1 eherkiiig. 

Ill the tests suniiii;iri.sed in rable 
II. a charge of tiO pounds was heated 
rapnlU to 97.S 10011 degrees f'ent.; 
the ertiei'de wa- then removed from 
the fiirn.iee. .ind Inirs wete poured .it 
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VUl 12 -S\MK AS I’UI n. KIT SHOWING UN- 
KOI Xn.NK.-S !'• OIAAIKFEieS 

50 degrei s (, cut. intervals from the 
same pot 111 allowing the melt to cool 
lirlweeii pours, I'he raiisc of pour¬ 
ing teniperalnre. a.s iinliiJated in Tabic 
ri. wa- from 05lt to 63(1 de,grces Cent. 
Till average' rhcmical composition of 
a coiiiposite samnle of the l.50-inch 
M|iiare bars was copper 7.5S per cent, 
iron per rent, silicon 0.29 per 

cent,' and altuninniii 91.80 per cent 
by difference. In connection with 
these ti'ts, some interesting hiforma- 
lion on the coiifraclioii of the No. 12 
alloy was Inriiished by e.'camination 
of the frozen poiiiing gates, and 
this will he dealt with in a later 
paragraph. The resultant castings 
and bars, referred to as A to M-. in- 
elusive were C-Tainined for surface ap¬ 
pearance and microscopically for gen* 
eval clinraetcrisiics and tinsouii<liii,i^».' 
IViIislied niiernsections of.both Castings 
and bar.s weio examined macroscopically 
and machined surfaces- vy^rcg cxatninitd' 
lor liloivholes. Al^ tcmt^tfabarcs.in'ltlie 


.ilune expcriniriits were taken 
baso-iiictal tberinoeouplc of theC,.|^«r 
type ivlii' b vi:i.s ralibralrd to 
accuracy. , ‘,4'i 

The eastiii.gs ami bars pourcd :JHslf^t^' 
.1 to .1/ iir bisiie were ex:unitieid'nii^^6?r 
seopically ain! microscopiCj^Wy^ftJf 
blow boles, poVofity, and 
soundiies.. In i‘X'.iinining'casttwgSpAf 
relative im'Oimiiiicss, this defSjSt'cait 
be.st be ludgiil by simply inspecting 
[i.ilislied ur iii.ubincd surfaces. Mic- 
r >=ro[,,.i:' t'.saiiniiatiou is not so us‘ ■ 
Ink li'i tfie pre.sent experiments, 
bars C'.i'l liom the various heats.,,VcrtE 
tti icliiiied 'iiioiiti.lv by tnilUng,' '■and 
the Mirtice.tAv'rfb inspected for htdss. 
Microjeeiions i'lom lltc baps ajjffVcait- 
iiig.s were ak'o prepared and s^tafi^led. 
It has been previously slat<^' - that 
soundness m .iluminum-alloy ^^tiogs 
is a relative term .H bc.st !lftd that 
all easting.s are more or less p'pjfO.uSi. 
llciioc, the term ".soundness" should 
not be regarded as absolute bui's«it 
roughly descriptive. Figures- 4 ghd 
5 are imlkafi' c “of what a VfiMfcrps 
graph I an 'how as rogardC, sound¬ 
ness. The former shows jitSe .isttr? 
face appearance of a tnij^,C>S^ftloff 
cut from a 0.75-inc.li squar^i,%gjr lOgSt 
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Kw: 15- HBAT F, POUlUSn AT 95)) DECBKE8 CENT., EKOM THE B.\K, AVERACB STKITTCKE. SOlINU POKTION. 7.'. lUAMKTCRS 9(0. 10 HEAT E, POURED 
AT 9S0 DB(i«EE3 KROM THE CASTING, GNBOGNDNESB; 76 IHAMETEKR FIG. 17 -HEAT K POURED AT TOO DEGnElS CENT., 

FROM THE CARTING. AVERAGE STRUCTURE, SOUND PORTION, 75 IlIAMBTIillS 


tfum lioRt V; the latter is a similar 
macrograph from heat Heat V was 
poured at 640 ' degrees Ceiil., and heai 
H at 950 degrees Cent. ‘Machined sur¬ 
faces also show relative unsounclness 
fairly satis factorilv. Macrograidis on 
samj'Vs from heats G-^ ti^ inclusive, 
l^roi, » ^xTlsfnely instructive and a few 
tif these are reproduced in Figs. lU to 
11 and Fig. 24, inclusive. In general, 
the nunihcr of tdowlni'i., per unit 
area in a casting iiUTeases with in- 
iing pouring temperature. Fig. 24, 
.n heat .1/ poured at G50 degrees 
(ient,, shows no holes at all, but many 
holes may be seen in Fjg^ ^9, 20 and 21. 

A detailed elucidation ctf the micro¬ 
graphs'In Ffgs. 6 to IS, inclusive, may 
prove interesting. It m.iy be noticed 
in comparing the microstructures of 
the 0.75-inch bars and tlie >^-inch 
thick ca.sting.s, that in the former 
the grain si/.e is much larger than 
in. Iho latter. Tbis is, of course, to 
he expected since the thin casting 
. is chilled much more rapidlv by the 
sand than a thick one; a thick cast¬ 
ing may even exhauet the thermal 
capacity of a sand mold, before 'I 
freezes, provided conditions arc con¬ 
ducive to that end. The micrographs 


give evidence of'at lea.st three kinds 
of iinsoundtiess; (.1) That which is 
jilainly intergranular and may- be 
due to an actual forcing apart of the 
grains by gas attempting to lind an 



FIG IS- SAME .AS Flfi. 17, BUT SHOWING UN- 
smiMlNESH- nio DLAilETEIIS 


e.Mt to freecloiii, or to intergranular 
occluded fiircign matter which is a 
source of wc.aknes: at best and in 
• Feet results in un.soundncss; (2) that 
due to actual liberation of gas which 


is entrapped at the moment of final 
freezing; and (3) that which is the 
result of a hatled-up oxide occluded 
ill finite large gobs, in*an indiscrimi- 
'.ale fashion in the frozen alloy. In- 
t< rgranular occluded foreign matter, 
whether oxide or what not, is ivel! 
shown by l’■igs. 9 and 13, while un-. 
soimilness due to the thiyd .cause- 
mentioned is illustrated by Fig. 16 
^ctual hlowliolcs or holes from 
which occhuled foreign matter has 
dropped on polishing arc sliown in 
the low power illu.strations in Figs. 
19. 20 and 21. 

The proposal has been made by 
Wheeler P. Davey and others, and 
actually carried out in some in¬ 
stances, That X-ray photographs of 
castings would prove useful in de¬ 
termining the soundness of c.Tsting.s. 
In fact, Tonaniy (Jour. Inst. Metals. 
\ol. 14, 1915, pp. 200-203) proposed to 
decide by radiographs whether or not 
conain coppe- eastings were worth 
machining. Now some machi|H''. shop 
‘■crap is the result of findi.'*' ytli lue 
porosity and blowholes an ^ y 
a few cuts with a milliiiirA 
tor example, in machining alWir^mm- 
alloy motor castings. In connection 
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Table 1 

Influence of Pouring Temperature and Lena 


lof Tlwe- 


Ilrnt 


Treattnaii 


,(*oiiriii|( •*,, , . 

;>p;«r«M Ceni. ■ /of ./ %4 m 

WhHtfj 

Tinted with I 

sppfBNtflfle; nmiv 
tviiite. /fttr anpiAteKK-n : 


r>30 


A 111*01611 the dior^ to 050 desretK Out. 

■ml poured at met. 

' n ilobtfd the diorfEO nttiUdY to 600 Ue- 

%rm Caot. aiMl ];;mo«(} gt once.. * 

(' Health the cliarise n>pif)ly to 660 de- ■ u50 

!jpT6!( Cent., reniovetl ffow fiintoce and 
riKiledl to 0.')0 dtgreea Cent. 

I) Heated the drars^ to 050 degreeji Cent.. lUO 
xmd held in the fiiniaee tor one hour 
at 050-720 degreea Cent. 

K Heated the charge rapldlj* Ui UOO dc' ;l5f) 

KD't^ Cent, and held Jn the ftmtacp 
fwr one hour at 0W)-P50 defifoe* Cent. 

P Heated the cliarge iiipUll>' to OiK) de- Tdn 

gn'i's tVut.. held In iin* funuce for 
one lio.ir at P00-95fl rent.: 

remo.'fd troin rnma'e •ami eouled to 
7U0 dei^f Out. 

<n} nupUeaU ruiis of 25-ti{»und r'largi'ii uptv iteated In a 
<h> Arenure ehemlral compofiitlon Waa. copper 7 62 per 
0*10 per ffiit: end ehiminum. I»y difference. 01.78 per cent. 


WMte^ fair ahpraran(«: 
a« ptorked «a In 


Oililatloti fdtiin; had twim 
nnuch: manv ihuf’tce boljgi; 


White, fairly i«oad wrifee/.i 



9 h-hred furnace 
rent; Iron, 0.3J» 
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Table 11 

Metal from the Same Charge Poured at Different TemperatuTM 




He'll 

<3 

I] 

1 

i 

K 

h 

M 


PtMiring tcmpeRit)i>% 
Degrees (^m. 
»5U 
PUO 
K50 

m 

750 
700 
65U 


*1 


I 


applylna to appearanse 
of erslInuK 


Soiindncsa, surfece appeeranre and ' 
color varies ulth the poorhig:' 
temperature. >' 

». ■' 'i 


■ •;* • 


fa) Duplicate runs of OO-pnurid charcea acre heatet) lit . eW'Dre.) Dirnuee lo litlMuoo diieRM ' 
f'ent.. The cnicililr wan then nmoiril from the funiarcs and hare were pininid at SI) .leitreM Cwu. 
ln)m«>a. 

(h) Ateraee chemical compoiltlnn' was. copper T.3R per cent: Iron. O.Sfl per cent; fOlrM, 
n an |icr cent; ami iliimhiinti. Ii> mifcrcnce, 9J hO per cent 



DlAMKTflKS 

with the tc.sts described, it was the 
thoiipht that pos.sibly an X-ray ct- 
aniination would be of as.sistance in 
locating the presence of internal blow- 
bob". a.s welt as general porosity and 
'pong’iii’ss, without rutting thr su.s- 
pcctrd .samples and polishing as in 
rncianography. Some radiographs 
.were made of flat plates, 0.2vinch 
thick, ■ aitd of bars, l-inch .square. 
Samples of each were deliberately 
made porous by pouring at a high 
temperature in a damp mold, and 
radiographs on these were compared 
with radiographs on fairly sound sam¬ 
ples rorroctly poured. 

.\n >-rav tube with a Itingsten tar¬ 
get was used for radiography. A few 
radiographs were made oil very porous 
samples obtained from variou.s alumi- 
nmii foundries. The results of the X- 
fay work would indicate that thi.s ap- 
liaratus is of no parlieular use (for 
practical pnrpo.ses) iu detecting in¬ 


ternal blowholes. fn complicated 
eastings, suitable radiographs would 
entail considerable difliculty in prep¬ 
aration and probably a large number 
of radiographs would have to be 
taken on any given casting to decide 
whether it was worth machining or 
not. From the practical standpoint. 
It is diflieuU to see how the X-ray 
e.saminHtioii of ahuninura-alloy cast- 


ing.s has any application at the-prefs^ 
ent time. Actually, it will sii^pJify 
matters., gr^atljf* from the marine- 
shoj) standpeiint to make the caA^ngs 
sound in the first place in the ^c^dry.- 
\lso, it may not be altogether out. 
of place to suggest here that .it wilf 
be ioiinflry economy to prodl^g . fin¬ 
ished castings on the foundry' floor, 
rather tli.iii to try to patch thcnti by- 






: 

( 

laitT welding and otherwi->i‘ doping, 
'luiiicr Miggc.^ltd a suppt'atd expan- 
I ,1 •[ aluminum some ycar.'i ago, but 
( n.i'iilierlain (Joiirn. Inst, Melals, vol. 

]9Ui, pp. 193-Z54) in referring to' 
'I iii iier's work staled that the ap¬ 
parent expansion could he acioiuited 
lor by dissolved gases in the metal. 

striking example of the effect «f 
viirion.s factors on the ccntractioa of 
the 92:8 ^ aluminum-copper alloy was 
sliowu in the present work in the hcad.s 
of the pouring gates of the series of 
hais cast at SO degrees Cent, intervals, 
namely, heats G to M, inclusive. The 
aniouht of contraction is a function 
,)f the pouring temperature, so far as 
the limitations of the experiments can 
-how. lint whether it is also, and at the 
-.ame time, connected with dissolved gases 
- a.'l certain. It is a f.act. however. 



ri(! at-. iiKA'c M, ptnuiKu .at '-.u iiK(im-:K.s v 
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that a casting pourtil at 950 degrees 
Cent, contains more dissolved gases 
at. »h« moment of pouring than an- 
oth'eV similar one poured at 6.S0 degrees 
Cent. The greater solubility of gases 
in liei.ui(l metals with increasing tem¬ 
peratures is a departure from the 
general laws governing solutions of 
gases in aqueous liquids. 

The effect of temperature, or dis¬ 
solved gases, or both, on the contrac¬ 
tion of the 92:8 aluminum-eopper alloy 
is shown, strikingly by Fi.g. 2.1. Here 
gate G was poured at 950 degrees Cent, 
and gate' M at 6S0 degrees Cent., and 
the othjtrs at SO dc.grees Cent, inter¬ 
vals as indicated in Table II. G;ite G 
actually expanded while the shrinkage 
in' gate M is marked and apparently 
normal. Gradations in de.gries of 
expan.sion and contraction are shown 
0 the other gates depending' mi the 
^o^ntg temperature. Gate /. poured 
■1 800 degrees Cent., apparently did 
' ronfraet or cx|mnd much; ,g;,te.s (7. 
'I ii.d / expanded; gales K, L and M 
'"'ir.-ut-d. , 'I 

1' hn-i 1 ceiivliinfed that the solubility 
in idmninnni is a cogent 
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factor in governing blowholes, poro.sity 
and contraction. This is an iinporl.mf 
study in conneclioti with the production 
of alnminnm-alloy castings, but only the 
briefest mention can he made regarding 
this iitiw. Aluminum inetalUirgists, 
however, will doubtless lind that a con- 
-ideration of this question will furnish 
inlerpretahle data that can he applied 
to the solution of foundry difficulties in 
connection with melting practice. 

The conclusions drawn from an cx- 
iimination of the rough castings, of 
machined surfaces of the har.s, .Hiid of 
polished microssecliims ait from both 
castings and bars are these: 

A.- -The number of blowholes pres¬ 
ent in a function of ilic pouriii.g tem¬ 
perature; the higher the pouring lem- 
lieraiure. tin- gre.ilcr the numher of 
blowholes and the more unsound is 
the ca.stin.g. 

-liiisoundiiess vanes with the Icm- 
peraUire to wdiicli the charge wa- 
heated; the higher iho tcniperaiiire in 
;lie fiiinace, the more unsound the 
iesult.int castin.gs are, irre.spettivc of 
die pont'in.a' Icmpcralure. 

- riisunndness is a function of the 
Icn.ath o( time of melting: the l.jngei 
aiiv iMidt is held in the furnace, the 
iii..ie unsi.iind arc the caslliigs, irie- 
-jieeiise oi d ■■ tcm|icrature of healing 
•iiid the poiiiiii-i; temjier.iture. 

It call be roaclily sien ili.it the fac¬ 
tors alfcclitig the .soundness of rastiiic' 
can inllnc-ncc one another either favor- 
iblv or .idsir.-elv. Thus, pouring an 
overheated melt at a lower tempera¬ 
ture by allowing the charge to cool 
pilor to pouring will aid in minimising 
the deleterious effects of overheating, 
t'jsiiiig.s poured ■ t low temperatures 
.ire more sound Ilian those poured at 
high temperatures, hut heals held in the 
fnniaee for a long time at either high 
or low temperatures arc more nn- 
soiiiid than those held for a short timv'. 
The most aggravated cases of un- 

soiimhies.s will result from pouring a 
melt at a high temperature which has 
|ircv io'islv been grossly overheated and 
lor a long time. There is nothing to 
had to the belief that there is a 
mitiimnni Icmperatnrc below which it 
is no! safe to go for (ear of unsound 
easiings resulting from too low pour¬ 
ing temperature. The results of the 

experimental heats and also past found¬ 
ry experience, together with the .gen¬ 
eral information available, would lead 
to the conclusions that with the meth¬ 
ods of melting now in rogue, the 

heats should he kept at a low tem¬ 
perature in the furnace: molting should 
be as rapid as possible, i. c., the charge 
.should be poured as soon as it is melted; 
and the pouring temperatnre should 
be so low as is consistent with the 
metal filling the mold. This means 
nothing other than close supervision of 
melting and pouring, together with 
a sfudv of the anoropriate correlation 
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between the molding floortlie 
furnace room. It will be best to'have 
the nioldin.g floor waiting for metal 
rather than have the furnace room 
waiting for molds. (Tose pyrontetrir 
control is also, presupfiosed in actual 
loimdry production. 


MalleaWc Iron Burned by 
Too Much Air 

By U. E. Vill.r 

Qttcsliuit: We have been getting good 
nmlleahle iron with a tensile strength 
of approximately 50,000 pounds per 
square inch, but at present the iron 
.smokes as it comfs from the furnace 
and the castings are honeycornhed. Wc 
melt a charge in 3 liouis and 10 min- 
ules. We charge at l.,10 per cent sili¬ 
con and get iron with 0.47 per cent 
silicon and 1.80 per cent carbon. The 
brown smoke comes from the iiieial 
before it is hot enough to pour so J 
ilo not .see how it can be burnt. 

We are using fuel oil. How nmcli 

should be required t.i inch a ton of 
metal? 

.I'l.vxrr: 'J'livre is ii.i doubt Init tliar 
>oii are burning voiir iron by using .in 
excess of air. I be arnoniit of air 

slioubi be cut down and you should 

not try to nieh your iron so fast 
Oxidation of the metal al-o Ininis out 
silieoti and carb.m The silicon should 
not bo reduced more than 0.25 per cenv 
The more carbon yon Inirn out tin- 
higher yon must heat the iron in order 
to get it to run properly. This in turn 
lends to hnrii out more carbon. 

Iron will hum with a large excess, 
of air even before :i is liot enough to 
pour. An extreme ilhisiration of this 

is the burning of steel with the oxy- 
acctylene flame In this process the 
edge of the .steel is heated with the 
flame, then an excess 
turned on and this cuts 
bv burning it. 

Yon should be able to 
using .35 gallons of oil 



Artificial Molding Sand 

W. J. Nelson, president and general 
manager of the West Albany Molding 
Sand Co., West Albany, N. Y., an- 
nonncc.s that after 10 years spent in 
trying out different procc.sses he has 
developed an artificial sand which can 
he made on a commercial basis. The 
adv'antages claimed for this sand are 
that it is bonded so that it will with- 
sl.and the flow of the metal without 
cutting, but contains no exces.s bond¬ 
ing material; it is uniform and of the 
proper size to allow the gase.s to 
escape without being too course, an>1 
ir is free from vegetation which would 
develop gas when burned by the hot 
metal, thus eliminating one trouble. 










Duplex Process of Melting in a Cupola and Finishing iii an Electric Furna 
Advocated for Certain Classes of Gray>lron Castings Where 
Quality is the First Requisite 



By GEORGE K. ELLIOTT 




HJ2 central facts and fancies Also there is the case of cylinders for The well known fact tliat^ 
embodied in this paper arc internal combustion engines a,. : - 


either taken from or in- The two iirinic qualities most generally hkht the greatest defect 
spired by divers experi- ^eanted in high-grade gray cast iron arc turnace—its thermal limita 
eiiccs with a basic-holtum Heroult strength and solidity, properties which the foundrytnan casting 
electric furnace at, the plant of the usually are concurrent. The hest strength W'ho knf)ws best these limi 
Lunkenbeiiner Co,, Cincinnati. Ina.s- gray iron shows is when under coinpres- complete melting operalioj^'jas' It 
much as thc.se experiences extended sion, and its worst, under impact and place in any furnace is 
over a period of nearly two years, vibration; between come transverse three obvious stages—preH|s|iting',' 
and as the e.eclric furnace is present- strains and tension. If the cases ing proper, and superheatii^ Ft> 
ed in a service different from usual, .studied in which unusual first two. the cupola is the %t»« 

the .intlior feels that his subject, at strength of iron is required, it is dis- eminent; but for superhcatiiA''It i 


fluidity do not go hand i' 


and as the e.eclric furnace is present¬ 
ed in a service different from usual, 
the .nitlior feels that his .subject, at 
least, is justified by both a reason¬ 
ably ample observation and a cerlain 
novelty of rnatfer. 

The growth of the electric furnace 
in the field of steel eastings has been 
wide.s[nead and irre.si.stiblc: iiut, so 
far, tile homely gray-iron casting has 
been beneath its qxalted attention. 
Or. is it that the cupola furnace, ven- 
eiable and elheieiit to a remarkable 
degree, has been a citadel too mighty 
to’ be oterwhelmod by the invasion 
of the ilectiie furnace, a.s were the 
establi.slied furnaces of the steel found- 


ace'.'Brw^ 


strength of irtm is required, it is dis- eminent; but for superhcatii^- it «(' IMIm 

covered that almost always the castings the same paragon of exccUe|^e. • ■' 

are to be used where they will be All ordinary grades of gi'ay 
subjected to either impact, vibration or tliose with medium and high paijceivtag^; 

tension; or, in fact, where cast iron of phosphonis—cannot be me^. mortj^ 

IS at its greatest disadvantage. etisily or more economically.it&an ip'': 

the cupola. Tor melting efficacy tfua’' 
.SidiJil.v Of fined ^ furnace takes precedence ovei^-^ two ! 

Under the head of solidity may be rivals -tlic reverberatory ■ or aif- 

included a number of related items fnrnace, and the regenerative open- 

such as di'iisity, closeness of grain and hearth furnace. For sitnplieity. .of «on- 

freedom '"’•om subcutaneous imperfec- -slfuction. low cost of install^jon anAV 

tions such as slag inclusions, graphite tipkeep, ea.se of operation, ecou- 

segrogations, blow-lioles, slirink-holcs. "’"y melting, it has no rpa|.OOT«pctt- 


II,.,.,,..,.- 11 K, ft,., ....It,,,- niid the like. Solidity is an excellent ... - 

li. .. .' til, f...noro hsc .. aspiring foundryman; but, great run of ovdit^l^ gi^- 

Air rhanci !o bre ik llAoLh Koing after high specific gravity he castings, it ever will 

.lA..f t,has to beware that he is not lured out '-I'though its improvement is.,4»iM»ivaWa;,. 


omy of melting, it has no rpst|-,.<!ibi«pctt- 
tor; and there is no probaS^^ i^at, ,> 


believes the electric furnace has a 


mil) llie domain of iron ca.stiiigs, at 
points in the lint where the hammer¬ 
ing of modern engineering for super¬ 
grades of castings is rapidly effect¬ 
ing a perceptible breach. 

es Requiriii!} .V/'ci iai Iron 

rd to gray-iron castings, it 
denied that today there .arc 
castings for which the in¬ 
sistent demand is for physical proper¬ 
ties of a higher order th.an arc com- 


from the realm of true gray iron into Pen'n the standpoint of pr<jeg»a- atoner,-. 
the dangerous domain of mottled and fault can he found with .ptippla: ; 
white irons where brittleness lurks to !’''*■ fcom the high ground pfpdt|Ct«|.‘ 
impair the impact strength of castings, shows defects. The two^'Worgl 
and hardness to ruin their machlnability. these are its weakness as a sg]pdii4tm'tct'..' 

c, • -^1 , for molten iron, and its incapacity' aS' a 

Strong irons without exception re- . , ' 

, . , . , . refiner. The eupola is n6t, .p'i refining'* 

quire high pouring temperatures be- , , . . , -ir. :* ■ T 

. T- u I... - • , furnace and sometimes its hotttM iXWSW 

cause thev have high ■tnclting points .... , * ^ 

, . . „ ..... -i-i. • , ble iron is not hot enough- {ar-^ best 

and miminum fluidity. .• The irons most . , , i ' 

,, 1 , , j ,1 .1 casting results to lie secured, 

ea.sily melted and, consequently, the - 

most fluid ones, have high percentages 
of phosphorus in their make-up. Me- 


monly characteristic of such Iron. Pos- i,p„; 


sibly every branch of engineering has 


prise by far the greatest part of tlie 


some castings thafshould be. and sooner gr^y non foundries of the 


or later niay have to be, made of better 
gray iron than is now used. One case. 


« U .S' • 

froller Iron it Obtgipitj. , /. 

■ ' ’■■■■’■ ” fi. ■: . 

Tlie thermal limitations of.' cu^ia'-^ 
are inflexible and often teoa<^ 'baS ' 
to pay the price of fluidity. If- 


country. They are the popular casting maud for siiperteoacious and 
irons: and it is no e.xtravagance to say also becomes inflexible, thews' 


and the direct cause of the exi)crieuce.s phosphorus lids done as much or dilemma which is capable qf.'j'ikit'Vi&ili*'.; 

here related, is tliat of steam valves or element to solution, and that i.s, the attXfeiiiMrtl'^.s 

< high-pressure and superheated steam, iron. This can be 

Both pressures and temperatures of the 1,5,5 grave fault of un-* through the elimination of 

steam used m 8o.^.ertplants have passed, j^^rably affecting the strengtli of iron, wi.b the substitution of a betttsr 
through a period of exccptibiigl grow.th, ^ ijy formiug heating (ttritace. or tttro5Jgfi''’ retiy|ftiS)« 

placing upon tlie aiqtttghis foi- handling ^ network of slruc- the ciqiola and supplemenihjg it a 

steam Swcirer demwds than ^ver he- £,.5,,. phosphide which is quite more capable superheating fwrmce. -in 

fore. Similar IS the rase of cylinder* brittle. AlUiough easily fluid, high phos- view of th^ uneqiialed ecoaomy of the. 
for locomotives using superheatedstcatu. ■ „,pp,5^ forc^ehi«t«ng and mefthig. a; 

A P.PW prawned at s nwrt antin* irf the' lacking in strength; conversely, tena- method of supplemeittin| is prefcrabl«;| 

AtneiicAii MMy. h«M In Ktw York cious. stronfi: irons are necessarily low Tliis means the introduction of a 

City, Am luthor. Oeorg* K. BUiott, in chkf chemtet , * . «** ;•« * ^ * a. .1 ^ • / jiiri 

«r uit liUnktBhcimef c«., cfaeli^L m percentage 01 phosphorus contained, iwcx process mto the gray-iron fotti^wSy^ 
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pUI^tx processes arc well established 
and of excellent repute among makers 
of steel; but, for the production of gray 
iron, they have been entirely neglected, 
leaving virgin a promising field for de- ' 
vclopmcnt in tAc making of molten iron 
for the highest grade of gray-iron cast¬ 
ings. For a ■ supplemental furnace to 
the cupola, there are several eligible 
types. Among these are the reverbera¬ 
tory furnace,' the regenerative funiaec 
and the electric furnace. The air fur¬ 
nace, the a'ttlhor hardly con.sidcrs suffi¬ 
ciently suHjid to the work. The regen¬ 
erative luthacc promises better, espe¬ 
cially wheii|i a large tonnage i.s to be 
handled at'’ one time. Still, in tlie end, 
the author-* believes the arc electric 
furnace prei^nts the most alluring pos¬ 
sibilities foe' really extraordinary cast¬ 
ings. 

The fotmdry with which the author 
lias been connected has made a specialty 
of high-pVessurc steam^valve castings 
with extreme solidity exacted, and the 
tenor of his experiences there has been 
such as to prejudice him strongly in 
favor of the basic-bottom arc electric 
furnace as the best auxiliary for the 
cupola in a duplex process for the pro¬ 
duction of truly high-class gray-iron 
for castings having rigdd requirements. 

Basic Linmi; Refinae 

At tWi point we anticipate the ques¬ 
tion as to whv the basic furnace is pre¬ 
ferred. If-superheating only is desired, it 
is entirely projiable that the acid furnace 
should be yiven the preference; but if 
an imporUM amount of refining is ad¬ 
vantageous, the basic furnace should be 
used. It is true that the acid arc 

electric furnace exerts a considerable 
refining influence by virtue of the re¬ 
ducing condition so readily maintained 
in it. On the other hand, the refining 
'• tendency of the basic furnace is so 
niuch more pionoimccd and so readily 
rcspoii,sive, that the iron charge is per- 
• force refined at the same time it is 
being superheated. By the time the 
charge has reached the pouring teinper- 
. ature it also has reached a highly re¬ 
fined condition; and, among other re¬ 
sults, the sulphur ha.s been reduced 
very matejfialiy, provided, of course, 
the proper basic and reducing slag has 
been maintained. 

Sulphur in cast iron has so long been 
considered a necessary evil that its pres¬ 
ence not only is commonly condoned, 
but occasionally is credited with cer¬ 
tain benefits. No doubt there arc a 
ftfw of these last, for instance, where 
it aids in producing chill; but; in gen¬ 
eral, there is good reason to believe 
that iron is much better for its ab¬ 
sence. That it induces unsoimdness 
when ill exctvss is general knowledge 
in foiindrie.s specialising in castings of 
s solidity that is a matter of severe 
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test; high pressure valves are an ex¬ 
ample. Sluggishness of metal is a* 
closely allied evil that travels in the 
train of sulphuc and works unfavorably 
to .solid castings. A medium or high 
stilphiii' content is inevitable in the 
product of the cupola furnace, while 
in the' basic electric furnace its practical 
elimination is almost a matter of course. 
The basic electric furnace removes most 
of the sulphur while the metal is be¬ 
ing superheated. This reaction makes 
possible for the electric furnace certain 
obvious compensating economies in the 
choice of raw materials used in the 
cupola phase of the process. Iron com¬ 
ing from the cupola with 0.100 per cent 
sulphur, after undergoing about 25 min¬ 
utes heating in the basic electric fur¬ 
nace under the proper reducing slag 
generally will coqtain about 0.030 per 
cent. Otic heat the author has in mind 
was reduced from 0.009 per cent sul¬ 
phur to 0.022, .ind another from 0.088 
to 0.018 per cent. This possibility of 
so low sulphur in gray-iron castings 
may possibly open up a new field for 
metallurgical investigation. 

Carbon regulation, total as well as 
combined and graphitic, is possible to 
a most* useful extent in the electric 
furrjacc By playing steel scrap in the 
furnace before adding the molten iron 
from the cupola, total carbon can with 
accuracy be reduced to any desired 
extent. By this sinipl,e, unfailing means, 
pray iron of the socalled semisteel 
quality may be obtained with great uni¬ 
formity of composition, structure and 
strength. Uniformness among different 
heats, homogeneity in the individual 
heat, close carbon regulation, and un¬ 
limited temperature, are a quartet of 
benefits of the electric furnace that 
make possible a realization of those ex¬ 
ceptional qualities so often claimed for 
and so rarely reached by those cupola- 
compounded mixtures that arc pleased 
to go under thC name of semisteel. Cor¬ 
rectly balancing! the combined and un¬ 
combined carbons also is a matter of no 
great intricacy in the electric furnace 
by the vicarious means of the silicon 
content. Indeed, the capricious vagaries 
of the cupola with reference to carbon 
control, arc replaced in the electric 
furnace by substantial certainties. 

/-ow Oxidation Loss 

.\notlier aitvantage accruing from the 
electric furnace is the possibility of 
making furnace additions of manganese 
and other elements for particular pur¬ 
poses, without having to expect more 
or less appreciable losses; the manganese 
losses are nil, Other benefits there are, 
but tliey arc of a well-known order, so 
that their repetition here would be 
commonplace. The one big advantage 
from the standpoint of composition is 
the absolute control of mixture, making 
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duplication of results more a nlS!^ of 
correct calculation and less the effect 
of happy accident. 

A concrete example of results actually 
obtained in everyday running practice 
may be of interest. A ratlier ordinary 
mixture of pig iron and foundry scrap 
was melted as usual in the cupola, trans¬ 
ferred to a basic electric furnace and 
llierc superheated and refined under 
a lime slag. The untreated iron was of 
a composition regularly giving standard 
"arbitration” test bars that broke under 
an .average transverse load of 2950 
pounds with a deflection of 0.10-inch. 
.\fter treatment in the electric furnace, 
the iron gave the jsame kind of bars 
breaking at slightly over 4400 pounds 
and a deflection of O.llS-inch. Tlic 
specific gravity was increased from 7.10 
to 7.25. About 25 minutes was the time 
of the electric furnace treatment, and 
the current consumption wa.s 104 kilo¬ 
watt-hours for 2000 pounds of iron. 

Specific Rccommendaliuns 

At the beginning of the paper tlic 
autlior indicated several concrete cases 
which seemed to justify this proposed' 
dual process, and now before closing 
he wants to define broadly some classes 
of iron castings for which it may be 
feasible. In the first place, there arc 
those castings for which there is ex¬ 
acted unusual tenacity, solidity and other 
physical properties. Secondly, there arc 
those castings that are difficult to run 
on account of having thin sections and 
relatively large sizes. Thirdly, there 
are those castings of high quality wlio.se 
extreme foundry cost is but a very small 
part of the total cost of the finished 
article. For the moment, leaving the 
cupola, attention may well be called to 
possible advantages in using the electric 
furnace in connection with the "direci 
metal” from the blast furnace,/ ,'me¬ 
tric furnace filling the triplj V ' 
mixer, superheater and refil \ 
process would make possible 
gray-iron castings almost directfroiii 
the blast furnace at a cost very little 
higher than that of ordinary cupola iron. 

To conclude, the author wants to em¬ 
phasize the fact that the cupola and 
electric furnace duplex process for gray 
iron is not recommended by him as a 
commercial practicability for ordinary 
iron castings under ordinary circum¬ 
stances, but rather as a convenient and 
. extremely efficacious substitute fur the 
cupola process for extraordinary, cailt- 
ings or for extraordinary.' eircumstgRces. 


The Fire Proof $hoe Co,, Jackson, 
Mich., has been organized and will 
start operations about the middle of 
September. This company v;i 11 manu¬ 
facture patented asbesto.s molders’ 
shoes, leggings, etc., which they will 
sell direct to foundries desiring them. 



Modern Gray-Iron Foundry in Gtali| 

In Ord«r to Keep tKe Mills, Mines and Smelters o{ a liar^e Copper Compapir ^ 

Goin^ During the War This Shop Reached a Monthly ' 

Production of 900 Tons 


HKN Kipling wrote ilu la 
inous hnci “east is east and 
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® HKN Kipling wrote tlu la ■.inn, waj that peoplt m the cast re- iired KO \ 120 Ik I 1 he .^uunid 

inous lines “east is east and lall storiis of the Pilgrim lathers t.astings for the copper ssMeltets 

west IS west and never thi ind Hit Boston Tea Party. ihc building ol the Bingha^ t» 

twain shall meet" he did not The geogr,aphtcal disluiction still held railroad increased tht^Werk 
foicsie the treniemlous changes that remains, but there is no east and such an extent that the fottS^dry 

wen to take plate in a few years wist as far as industrial life is con- cxiitided 7S feet m 1912, 3i) feet 

Trade and commerre hate leveled eerntd 'Ihc ubiquitous moldcrs 1915 and 90 feet in 1917. At the prell<t''Ai 
barriers that at one time seemed in toundiymcn and molding machine ent time the main buildhlg of 
surmountable Captains oi industiy maiitifacturers base found their way foundry covers an area of. 80 X olSS'f 

have set up then factories and m- into every plaee where eastings are lect, after allowing spaM fOT Nil?,/ 

stalled their processes in strange needed fhev have* built shops, set chipping loom, coreroom ahff CUpojbhi'i 
lands Particularly is this true of up their inarhinery and proceeded to there remain appioxvmati^ 16,000^. 

the casting industry. There are still turn out castings in as matter of square feet of_ molding flooK 2. 

iliifcrenecs of speech, clothing, eu'v fact war as any foundry in Boston Ibe foundry building au4 eqtdp';<.! 
toms and manners among the people town where castings have betn made ment is modern in every respeef^ 
of the different nations but the meth almost since the days of Miles Stand making working Conditions i4l!a}. As i>' 


wcri to take plate in a few years 
Trade and commerre have leveled 
barriers that at one time seemed in 


cxie tided 75 feet m 1912, 30 fe*t 
1915 and 90 feet in 1917. At the pwtl't''A 


eieo lor. , ■ 

Vt the back of the foundry tne iron 


of the different nations but the meth almost since the days of Miles Stand making working Conditious i4l!a}. As ii' 
ods of producing castings aie r.ip ish Indeed there are tuundnes not may be noted m Figs. 1 and 3 light-, 
idly becoming identical cverewbcic only in Boston but in other old and and ventilation have been amjily pm- 
( on..tder the ease of the Ametican long established communiiie’s which sided fur. 
west Up to a few vears ago, and cannot compare either tn siac, con- Vt the back of the foundry tne iron 
I veil vet III the minds of some people venienre, equipment u output with the and coke yard is on a level with the 

Ihc name-. Utah Wyoming .and Cab- Vrthui foiindiy of th< "Utah Copper Co, charging floor. Concrete bins ate af- 

tnrnia call up visions of buffalo herd- located .it Garfield, Utah ranged om this yard to hold iron, 

and prairie schooners, Indians and This shop Ins increased remarkably coke, scrap and molding saoi^ The*^ 
gold hunters. Mormons and Uaiiites tn size and pioduction duimg the past floor of the bins slope gradual^ front 

blood and gold and violent deaths, S'A years In 1910 it was located in the railroad -track to the .ebargitig 

all enveloped in a haze of sage a small poorly lighted, and ventilated floor which simplifies to a ^^at ex- 

brush and revolver smoke As a building 61 x 62 feet, which had been lent the unloading of th’e mfra. All 

mattir of fact such things have not taken over from the Boston Consoli the material in the yard haodled 

only passed away, but thev have dated Co Outgrowing this small by a 2Q-ton electric lousin^^ Crane, 
passed out of peoples minds in the building, a new shop was completed It is equipped with a and 


all enveloped in a haze 
brush and revolver smoke 


wist, if they arc recalled it is m the m the earlv pirt of 1911 which meas- besides unloading all the nptcfia! U 
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na 1—73 X 72.uicii Jan boU-over rtnaRK drsainc siachine SQmppED for makino rAgmes shown at a noif tih sriiriti nn. or 

SfAND AT B FOB BOLPWO THE CHEEK 
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'I’lu' main bay of the iron foundry 
is served by two IS-ton electric trav- 
elinK cranes nnining the full length 
of the building. There is a 3-ton 
electric tra\'elinK crane in the side 
hay and two jib column cranes of 
2000 and 30(K) pounds capacity, respect¬ 
ively, in the corcrooin. There are 
three core ovens provided for drying 
the cores, one car oven and two 
large fivc-drayrer, modern, oil-fired 
ovens. 

The meltinjj'\equipmcnt in the gray- 
iron foundry-’sjonsists of three Whit¬ 
ing cupolas., "5ios. 3, 5 and 7. Thcit 
combined mc'lUng capacity is in ex¬ 
cess of 150.000 pounds per heat. The 


Tlie itt:N|lKn 1.S KHJ.KIt WITH COKE 
TUllOlI^t ll,\T« IIWAV I.N THE KflOK 

handles ■ the drop ball for breaking 
scrap. Coke is loaded in large boats 
which the crane dumps into a Iiunker 
on the roof of the charging lloor. 
This bfinker and I he ehntes leading 
down from it are clearly shown in 
Fig. 2. The crane is also used for 
removing waste from the chipping 
room, cnpolas. etc. 

Tlie brass foundry is located in a 
separate biiihling from the iron found¬ 
ry. It IS equipped witli , three oil- 
- fired furnaces having a total capacity 
of WOO pounds per day. The brass 
castings vary in wcigh.t from a few 
ounces to 800 pounds and in quality 
from plain .yellow brass to the best 
grades hf'^Jironze and aluminum alloys. 
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blast is furnished by three Western 
Electric centrifugal air compressors 
and the blast pressure is rc^sj^red 
with two Clark blast meters^ 

The blower room, whichl 
of eoucrctc, measures 44 xh . / 
There is a 47-foot wall 4 feet 
front of the cupolas which prevents 
the drop from spreading around the 
•shop floor. The cinders and shop 
waste arc loaded into large boxes 
and moved through- the end of the 
shop. When the boxes reach the 
outside they are loaded on a car by 
a Link"Bclt electric hoist anti carried 
to the dump. 

The charging room is built of steel 
and concrete. The floor has a con¬ 
crete base with square .wooden .blocks 
set on end and wedged with asphal- 
tum. TKc roof is 20 feet above the 
floor, and the back, wall, which is 
open for one-half the height, extends 
the, CTimplcte length of the charging 
• floor. The general features of the 
charging floor are clearly shown in 
Fig. 2. 

'I'hc molds arc made by hand and 
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also jj^^nolcling machines of the lat¬ 
est type. One Herman |«i>ram roll¬ 
over pattern drawing machine, 72 x 72 
inches, with pattern, mold and sunte 
of the castings produced on it is 
shown in Fig. 1. 'fherc are six other 
molding machines of various types and 
.sizes used in dillercnt parts of the 
shop. The production of castings lias 
increased from a few thousand pounds 
per month in 1910 to 1,800,000 iwunds 
in October, 1917. 

When the castings are cleaned they 
are taken from tlic chipping room on 
ears which pass over scales where tlie 
weight is noted.' They arc then de¬ 
livered to the plant machine shop 
or to the casting stockyard apd load¬ 
ing dock from which shipments arc 
made to the various p'lanl.s of the 
company. Ca.stiiigs are made of live 
dilTercnt grades of mclal. Tube mill 
liners arc made of mangane.se steel. 

riie working force varies with con¬ 
ditions. It touched the highest point 
in October, 1917, when a itota) of 
240 men were employed in and around 
the foundry. 

• The company operates ns own pat¬ 
tern shop. It 'is 30 X 00 feet with 
contimioiis windows around the sides 
and front. It is provided with eight 
work bcnelirs, six layout boards, two 
jointers, one band .saw, two lathes; 
one Sander, two ghic heaters and three 
trimmers. 


In 1016 a new pattern storage was 
built. 124 feet jn length, 64 feet in 
width and 41 feet high. It is three 
stories in licight and fully equipped 
with pattern racks throughout. At 
the present time over 10,000 patterns 
are stored in this building. 

The company’s desire for the safety 
and welfare of the foundry employes 
is never lost sight of and its .acci- 
dcti^|||||ng is remarkably low. There 
hg^^^^^^n a serious accident of any 
to workmen or equip- 
Ic past three years. 



Local Committees for 
Foaindry Convention 
at Pliiladclphia 


The convention and cxhibitioii of the 
American Found rjwe«*s a^aorialion at 
Philadelphia \vill easily exceed in <izc 
importance any previous affair In 
thfc. historji of the association. A glance 
at" ^chibition figures of previous meet* 
ingii shmvs, that in IWd at jCleveladd 
38,000 square feet. Of «pace, w^e occu¬ 
pied by the stt Boston, 

44,000 square feet, and in\ 1918 at Mil¬ 
waukee, 42,000 , square ■ feijt. . A» early 
as- Aug. 10, 1919, the huge total of 
00.000 square feet bad already heed 
reserved by exhihilOfs for this year's big 
foundry equipment show at Philadctpliia. 
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Special entertatumenf I'caiurcs also arc 
now being arranged hy the local, com¬ 
mittees with the aim of making the 
social features of the convention un¬ 
usually attractive. Thomas Devlin, the 
veteran president of the Philadelphia 
roundrymen's association, is chairman, 
ex offitw of all committees, and How¬ 
ard Evans of the J. VV. Paxson Co., 
Philadelphia, is genera! secretary. 

The members of the various local 
committees arc as follows: 

Clatrms House Committee 

Hnwjird ai. nwiglHT. riwlrman. J. W. Haxion t'o. 
diurtes W Athur). BiitwpriSB Mfit. Co. 
li. J. BiumStPr, iieorge fl1<lh«Qi k Koti. 

0. II (Mumer. Ajax Metal Oo. 

c. v\m III. Hr-uilv}* (L riiiiis k Co. 

U. I*. Mopktn!), t-. H. t'ttBt Iron I'lih’ & Foundry tV. 
W. J. JotuioOM. lUldwin Lueomotlve Works. 

(U'Ontf r. Mutiaik. W'llliam I'ninp k Horn HIMh & 
Ktiglne liliU. Ctt. 

KtniiriUm U, Fwk. Uuk Belt To. 

t'barieg WVU tHi:ho<we KIpc. k Mfs. Co. 

Walter W'ood, K. I>. W'ooil k, Co. 

'Hiomux Kui^en}. Herman Pneiimatie .MarliUie Co 
Crunk Hod'or). KUt. riiniAt*e Conhtniptlifit Co 
M. Tomluiuoii, Frank 8amurl. 

Tlu* Plittlrmaii of ca'h o| Uie rolluwiiig; ('ommiitefs 
Is aliui a memlKT of thSa commUti'e. 

Information Committee 

fJporije V. Bvitinf^!}, ehn'rinen. 

Cyrus ilomiier, Citiu Horinicr ('o. 

W. T. Pujinini;. Cb<‘Ster steel Cautlns CM. 

H. A. ItokK, IbuN-Tarofiy Cnivlbte Steel Co. 

Juse]di K. iStut/, Tliomiu Davliii Mfs. Co. 

It. C. TTium. Aetna Fo«nMli>' Co. 

W. (5. Bommeis, IMioeuix Iron (’o. 

W J. Coaip. A1dX M int Co * 

J. C. Childs, AiHliij Co. 

J U. Sfim-aeke, W1 Ihni Hellers^ 11- Co , 

T. C. Vourlii'i‘>, lli(‘kin,in. Wtllmti.s ^ Co. 

Reception and Hotel Committee 

Ifou. W. C. Kjiroiil, governor h(»t« of reniwyhaDla, 
hononuy oiiairmi'i 

lion. Charles M Rplmub, the dmirm.’u), Rptiddiem 
Kii^l Co. 

U. W*. Hnnvn. arllnc elialrmnn. Tabor Mfp. Co 
U. It. Ciamer. Ainx Metal Co 

Ueonttt r. Pavbi. Hiemisl. 

K. S. nailer, wtniam Adams Knimdry t'n. 

Kduiu KUint Midvale Steel k UnUioncu Cu 
.1. K. Hibbs. J. W CnxK'in Co. 

W, 8. Uuiitle.v. Uuiitley Kurnuce. Speelalty Co 
W II. IHdtaar, C. Kiditoar k Sonn Co. 

W. i. Sbcniiiui. Koimdrv Uept. Retblebem Steel Co. 
K. M. TuRKert, J. \\. CiiXbon Co. 

C, 11. WolUstJOi, Lnbdell Car Wheel Co. 

Visitation of Plants 

UeorKP C. Davleei, ritahtmin, IMUliut k Crane Co. 

S. d. Creswftjl, S. J. CfcswfH Iron Works Co 

U. e. Miuidett. W. W. Llnibay & i:i). 

S. VS. Mittbeli, PhiladeUdila llidl & Madiine Co. 
Waller T Ma-dXHinld. Fieieber W'nrks, Im*. 

C. 11. Newrohib, Cro,'kpr Ilro*hm 
K. J. Hyun. AmorUnn ^(ctallllr;;U‘Hl Co. 

UeorKO Hoffleriwtder. West iiiKhoOh*' Rlee. k MfR. Co. 

II R. Taydor. tleorse F. Fettbios. 

K. B. Vanderireek. W'hiUnti Koundr)- Kniilimient Ot. 

K. J. iteeker, Panl 8. Keeteo Jk Son. 

TbnmaR IlnJl. Camden Foundry Co. 
tlt'orpe Knx, Fliiladelidila Sash W'elRlit Wmrks 

V. R. S(diuar7.e. Cle eland rni:Mmi(liP Ttml Co. 

A. 0. Haiifk, PhilAdelnhisi KIre Briok Co. 

A. K. Keni)ie. W. J. Itainey. Coal and Coke. 

Publicity Committee 

C. B. SiMte. chairman. Atnerlom ManRMne*u: Hronxe 

Co. 

It. A. Bemlterpit, WrJlIte M-iids Co. 

T. nam'd imnut, B. F. bnmn k I'o. 

J. W. Uraham. Kltenn Co. 

tlmrlck R. Petllnoii. S02 Abimti bnlldfint. 

A. Q, WejTon. Jl. W. Pax«fm Co. 

R.. Aifhiir Bem^rln. Bernsii-hi Mfg. Co. 
t^herlos 1*1 MpRcoy, If. A. Aitv Foundry Co 
Ccorce in'iikeirf. KHlraro mt Fnnntiry ('». ■ 
n. Wii 'flkdhlU, lillietmRl ICire. Crane A/ilojat Co. 

H. I’M Honney, Carbonmdun Co. 
n. Wintertv^ T. P. Kelk^ -fc Co. 
n. U, .TftUd^tnan, l*nla8.kt Iron Win^s,'' 

W. R. W«U«<Y, Mitlftpk Coal . 6 turn forp. 

M, U, TA«twt, J, W. 

finance C^mittcfe . 

('. P. Pond, rhiunftnn, Uavld bnpron Sone Co. 

C. T. lUrd, )*8n'?bom Cwp. 

Tlten»,w M. Rynon. l■■!yb<«^6rafH t'o. 
i. II. Oohltrm. Aiftmiir Co. 


•'M 


W. W. He^rne, MaUttew-Aidd^ 

W. 8. ItarTrfoii Rnfdy. " 

Cbortee.R. Mitfrid, flAlrxHr/itonef 
J. Harot Mull, Creinii A 

tv. 



Ueor^e B. Sullltiu), Rogers, Brown 
Jnaiah lliompsort, J. Thompiiift k Hki ''/’." 

C. K West. OeOPfM Blectrlo Ctt; 4 
W. J. I>iivl*, MollaUmv Foundry Co?’' - 

R.^K. Hadley. W. W Sly Mfg. ^ y , . 

Eotertaiament ComniiliN.i ‘ 

('‘IViiik Knifi. ehalnnftn. WliUe & Bro^^ 

U. Jl. • BrtlavUle, ftlxon Ciw.Urfe Co. ■ ? , . 

r, I). Mattiipw<t. Camden Iron W’ortg, ‘ f-: ■ ■'0 
.A. J. Myer. Mitsfsn Cox Stove Co. 

P. I. IBju. AmeHvaM Motallnrglpnl ' 

J ff. Klieelcr, SheVieMfpinstier Co. ki 
C. M IVlvelt. I*, f^iam. ..w,-;* 

Frank Orem. Prdeml Steel Tounflry Co. 

H 4. ft.Tk. Huid. Fmmdty. Pts.'jr k Jai^..C^y 

Golf CommiftM 

Otto W. Selutiun. rhMlfinan, Flefrltcf W5^i, 
.Hovvard Kmiiis. ,1. W. PftXwon Co. ' “ • 

.1. It. XelUon. .AJux .Metiii C«. 

I. V. Calk. |».irk & WHlmiiis. " ' 

( K. While. White k Bio. 

II. K l{pbm»nti, Amprk-Tii Engineering ft. 

Loon of Automoblla 
UerliHil i. nuuehpr. ehahinau 


''j'Vv 

' ;?.'J 
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C. M. Jlelikerl 
C. K, P. BncKaaller* 
WiUred laiwis 
Clrrles V. M"Kvoy 
Wesley Caski*y 
, ('4|U. J. L Crawford 
IV. F. SftiHer 
11. White ^ 
Ilow'rd K uns 
C M TrlitK 
tl II. C),'finer 
oiti» W .Si*b.TU)n 
r Ix Webb 
ib-ow F. IVltlnof 
M L. Ktrii 


II. W. Bi>*wn'\.> 

C. J*. Von,| 

C. B W'hiie 
.1 W. P'xsmi C«. 
,1. 1). Johiwm, Jr. 
J. n. tiPiefler ' 

11 . M. Bongfut 
U. F. Behmann 
Thomas Ui'TlJn ■' 
H. tl ‘rhnm 
Frank Hfolsoo ; 

F. II. Pitt 
W. H iCdgvuy 
.1. I!, rio'illng 
A. 0 . Warren 


Gas Moles in Malleai^bile 

/?}' •//. E. DilUr 

Qui'slinii .—^\Ve fiml .small about 

pea .size, in our malleable casti^^s from 
two patterns. Iloth castingrfjt.lave flw 
inside cored out with a dj^E ggnd 
core. The cores have a 
which is taken through the 
the top of a coneshaped prl^, 
the core print. Plea.se ■W^»t 

wc can do to prevent the' bl&wrfiqfcs.. 

rlwjH'cr.— From your de$cri^t, wi 
would judge the trouble is' ..ifet; 'your 
cores gather moisture, nr that^joar'^ iron 
is too low in carbon. , 

To avoid the first difficuffy/ft would 
be necessary to be sure thcttcdrits., are 
used reasonably sbtm. after';, .*re 
baked and not allowed to^"; Atslljcl in' 
the mold any, cqn.sidetablc Tejigtfa'- of 
time. Should this not be 
rosin core could bc made which” 
not take up moisture. . ' ..'‘v 

If the trouble is with 
In .vuiir iron, this.-will have 
coiiic by melting Tn a less oxidilli^Vifc.’ 
ihospbcrc, which means tihe 
air. The carbon is ,loW:, ^^gh‘/yth^ 
it is down to 2.S0, pef.;«(»( 
should be taken to see ’that, it’does not 
run muclt belotr '.this in aJiy part of 
the heat. The writer , has seen .Iteata 
that have been so. hhflily oxidized” that, 
the last iron conlaiui d ft .'if) per ct ni 
loss carbon Ib.iii ibe first iron. 


Ingtitution of British Foundry men 

Report of Fiiret Meeting bf the OU British Foundrymen's Association Un^er Its New 
Name—Papers on Sands, Molds and Patterns Presented—The President's 
Address Deals With Labor Problems in En^fland 

By JOSEPH HOKTON 


e OR many years the leading 
organization of foundrymen 
. in the United Kingdom has 
'■ been known as the British 
Foundrymen’s association. At the six¬ 
teenth apnnal meeting held in Liver¬ 
pool, July 17 and 18, it was announced 
that the society hereafter will be 
called the institution of British Found- 
rynten. It also has been decided to 
apply iqr a charter of incorporation. 
.■\.l)out 80 members from all parts of 
the kingdom were present at the Liv¬ 
erpool convention. 

John Little, Jdaiiche.stcr, pre.sidcnt 
of the association, occupied the chair 
during the meeting. 'Among those 
present were T. U. Firth, the retir¬ 
ing president: .M. Riddell, vice presi¬ 
dent, and the following pa.st presi- 
dent.s: R. Buchanan, F.' J. Cook, W. 
.Mayer and J. Ellis, together with 
a number of meiubors of the geueral 
council. The meeting took plaec in 
the Royal Institution. Colquitt street. 

The annual report of the rouncil 
.showed* a -total membership o[ 1544, 
compared . with 1058 at the time of the 
prcviou.s annual meeting. Tliis is much 
the largest iriercase in the history of 
the association. The establishment of a 
new branch at Coventry, now having a 
total membership of 226, is largely re¬ 
sponsible for this increase, but all the 
nine branches .show gratifying growth. 
Birmingham coming second in this re¬ 
spect with an advance from 138 to 189 
members. J. E. Hurst, Manchester, was 
appointed to represent the institute oti 
the British Engineering Standards as¬ 
sociation’s , committee on cast iron and 
will report to the general council. Prof. 
H. C. H.. Carpenter, I.ond<n; Prtjf. A. 
Campion, Glasgow, ami Professor Khead, 
Manchektgr, were elected honorary mem- 
liers of the association in recognition 
of their valuable services to the found¬ 
ry industry and to the associalion. 

In his address, which was delivered 
at the opening session, the president, 
John Little, dwelt largely on the labor 
question which at present is so vital 
not only in England but tn every 
country in the world. Attention was 
called to the temptation for the nation 
to rest. Mr. Litle said in part: 

Rest at this juncture would be fatal 
to onr best interests. It is precisely 
what the enemy would most like to see. 
f 


Hostilitic.s in the field are over, thank 
God, but the fabric, the shattered fabric 
of our industrial system must be re¬ 
built, not entirely on the old lijies, but 
rather in accordance with the special 
requirements of the new era, the dawn 
of which we have been pormitted to 
witness. Presently we may be able 
to take things easier. That moment, 
however, is not yet. Ti day and to¬ 
morrow we must eonliime the strug¬ 
gle, and upon our ability and determina¬ 
tion to do so depends the real victory 
of the past five j ears’ struggle. We 
arc passing tliroiigli a phase of indus¬ 
trialism absolutely without parallel. We 
are in the midst of a revolution, before 
the mysterious forces of which old 
ideas cannot stand, and in the econ¬ 
omy of which many lime-honored meth¬ 
ods and iustiuitioii.s are tlnding no 
place. 

One ,)f tlie most important problems 
of recenstruction is that of labor. What 
can b-o done to increase the supply of 
skilled, nx-n, and to insure that within 
a .generation the ranks of working 
foundrymen shall bo btought up to the 
fullest possible slietigth, every man 
bearing the hall mark of proficiency? 
Compared with other sections of the 
iron and steel industries, molders’ wages 
stand very well indeed. In spite of 
that, however, there lia.s been for many 
years, even in prewar days, a danger 
of lowering the standard of efticieiu-y. 
What is rcsponsihlc for this serious 
state of aff.'iirs? In uiy opinion, and 1 
have been in a position to observe, the 
trouble begin.s at the very base. It be¬ 
gins with the system of apprenticeship, 
or rather, the lack of it. 

How many youths and men are there 
in the foundries today who are scarcely 
able to write their names legibly, or 
read a drawing? It is a deplorable 
state of affairs and cries loudly for 
rectification. The remedy, I believe, is 
not far to seek. Let the old system of 
binding a lad as an apprentice be re¬ 
stored. If possible let him remain at 
day school until the age of 16 years, 
but, in any case, as soon as he has be¬ 
come apprenticed arrangements should 
be. made for him to continue his school¬ 
ing by attending classes a certain por¬ 
tion of each day on his employer’s 
lime, with no deduction from his wages. 
You cannot reasonably expect a lad 
to have his day’s work in the foundry 
and of his own free will, passing by 
his companions on pleasure bent for the 
evening, commence studies at night 
elastics. Some will do it, and even 
eagerly in their determination to pro¬ 
gress ; but they are in a minority, and 
it is the majority we have to deal with 
In such a question as this. 

Let me once more emphasize the 
gravity of the question of output. We 
must preach it in season and out of 
season. The hope of our industrial 
future is bound up with it. The output 

,wi» 


per man must be greatly increased, 
nr we are nationally lost. No reason¬ 
able employer disagrees with a man's 
wage-earning power being increased, nor 
with the shortening of the hours of 

labor, but failure to at least maintain 
the output of this country’s shops will 
play right into the hands of foreign 

competitors and lead to the ruin of 
the bright prospects now open to us 

as a result of the great victory of the 
allies. It is no use for us to turn 
our fares from the truth. Labor to¬ 

day is being made the victim of influ¬ 
ences which are inimical to the general 
hapiiini’ss and prosperity of the nation. 
We aiipeal to the uprightness and com¬ 
mon sense of the genuine British work¬ 
er and urge him to awaken to a .sense 
of the actual position of tlilng.s. to dis¬ 
cern between the truth and deeeiition, 
before it is loo late to do either tlie 
one or the other. 

We have just seen the tre.ilv of peace 
signed, and now eounnemes a great 
inlernalioiuil fight for trade under n-- 
eonsfnicted iiidnslrial and cominereial 
conditions. It will require every ounre 
of energy and sound eomnion sense 
to pull (ilT a victory, but as certain 
as night fidlows day there will lx- no 
middle coinse. 

We are in this nevt^ campaign for a 
plain is.siie, industrial and comineriial 
life or death, and the man, or section 
of men, neglecting the least opportunity 
of assisting the co-jttlry to win is a. 
traitor. 

Several paper; were read during he 
conference and each one was thoroughly 
discus.scd by a number of members who 
gave their individual experiences and 
vie.wpoints. Prof. P. C. "-well, 

f.iverpool university, Livcri* a 

|iaper in which he compares ■ g 

.sands of Great Britain ’ ca. 

Professor Boswell’s remarks m^Tcgard 
to molding sands, in United Slates were 
based largely on his study of Amer¬ 
ican foundries while visiting this coun¬ 
try in the fall of 1918 at the request 
of the. British ministry of munitions. 
This paper brought out a general dis¬ 
cussion in which W. Mayer, F. J. Cook, 
T. H. Firth and President John Little 
took part. It is published on anoiWr 
page of this issue of The FouNDg^^,, , 

In reply to gueslions, Professor Bos¬ 
well Said that he had-intended to give 
a good deal of information as to physical 
tests, tiut he'had been unable to com¬ 
plete a number of analyses which he 
commenced last February. He had al- 
Avays held, he said, that chemical an¬ 
alyses of themselves arc of little use 
and foundrymen complain very justly 
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that such analyses give them no prac* 
tical information. With regard to sand 
mills, those used in America are large, 
with rollers in some cases weighing up 
to 500 pounds. Dr. Boswell, however, 
said he is opposed to large mills, and 
he supported, those in the meeting who 
advocated the general use of small mills. 
In Belgium, relatively small mills are 
used with light rollers. It is quite 
a common practice to have one of the 
mills fluted, so as to assist in breaking 
up the sand as completely as possible. 
Dr. Boswell thinks a small mill, say 
2 feet 6 inches by J inches, is satis¬ 
factory. .Although he saw very large 
mills in the states he never found any 
reason to favor any of that class of 
machinery. 

In discussing J. E. Hurst’s paper on 
permanent molds and centrifugal cast¬ 
ings, S. J. Smith said that in the prep¬ 
aration of the dies, he aims to get a 
high combined carbon and has found 
considerable difficulty in getting the 
metal sufficiently hard. But he has also 
ft)und that it is possible to get the 
coinhiiied carbon a little too hard for 
niacliiiiahility. He said he was very 
glad to hear from Mr. Hurst that it is 
possible to produce a.a- many a? 2.an0 
rustings from a .single die, but his own 
experience is that an average of from 
IjW to l.SOO nonferrous eastings aie 
obtaineil from a die. He does not tiu'nk 
there is a belter metal for dies than 
cast iron. Jn die casting there is more 
difficulty in getting away the air from 
t die than from a sand mold, and spe- 
. rial jirovisioti must be made for its 
exit. If a die is found very trouble¬ 
some in this resi>ect, the best thing to 
do is to scrap it and make another. 

Life of the Mold 

said one of the difficulties 
regard to the maintenance 
such articles as small pis- 
tcim^PFs entirely to the life of the 
mold. About 500 castings represent 
the capacity of an ordinary permanent 
mold, probably due to the rapid cast¬ 
ing. If a longer time were allowed 
tor casting it might obviate the diffi¬ 
culty, but if only 15 seconds is allowed 
the mold would become overlieated. 
One of the outstanding features is. the 
si>,e of the grain of the metal of the 
'"‘.fttpld and that is of more importance 
. d^'.tlie amount of the combined cats' 
boffi.^' The silicon extent « also very 
important, because of tjte bt'eafctng up 
of the -pcarUte ■■strtlei*it^K^vW^th' 1.2S 
per cent instead of .ifceijr Silicon, 

as mentioned by Mr. Mtirst, the life of 
the die is materially improved- 

'The final paper of the meeting was 
by H. Sherburn Warrington, on the 
production of pattern plates for repeti- 
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}ion castings. The afternoons were 
spent in visiting places of interest near 
Liverpool. On Thursday afternoon, July 
17, the works and shipbuilding yards of 
Messrs. Caramell, 'I.Aird & Co., Birken¬ 
head, were inspected at the invitation 
of the managing director. Sir George 
Carter. In the evening a dinner was 
held for the members at the Excliange 
Station hotel. On Friday afternoon the 
village and works of Lever Bros., Ltd., 
Port Sunlight, were visited. There was 
al.so an excursion to Southport and 
some of the members visited one of the 
.Vtlantic liners in dock. 


Pattern Manufacturers 
Hold Convention 

The second annual convention of the 
Mational Association of Pattern Manu¬ 
facturers was held at the Statler hotel, 
Buffalo, Aug. 16 and 17. The roll call 
disclosed the fact that there were repre¬ 
sentatives present from 26 different 
branches. 

President R. I’’. Ball delivered the open¬ 
ing address. He said the year just 
past had been an eventful one and 
might be referred to as a period of 
waiting. Before the signing of the 
armistice, busincs.s had* been in a more 
or lcs.s chaotic state; and since thi. 
armistice had been signed conditions 
in the pattei.i making and other fields 
had not improved to any ap|>rcciable 
extent. He touched on recent labor 
trouMes from the standpoint of the 
association and made several suggestions 
and recommendations for their elimina¬ 
tion in the future. 

A resolutioti to the effect that H'c 
interests of the association would be ad¬ 
vanced through thr members cultivating 
a spirit of trust, fairness and co-opera¬ 
tion or, in other words, an observance 
of the golden rule in all their dealings 
with each other, was adopted unani¬ 
mously. 

At the Saturday afternoon .session the 
convention committee submitted its re¬ 
port. After some discussion it was 
decided to hold the 1920 convention in 
Toledo, O., on the second Friday in 
August and the day following. Several 
other questions of interest to the associ¬ 
ation were taken up and disposed of. 

The resignation of A. II. Poole as a 
trustee was accepted and regret ex¬ 
pressed that he had found il necessary 
to sever his official connection with the 
board. 

All the retiring officers were re¬ 
elected unanimously. The personneJ for 
' the ensuing year will be: President, 
E. F. Ball, Newark Stamping & Fownd- 
ry Co., Newark, O.; first vice presi¬ 
dent, Vaughn Reid, City Pattern Works, 
Detroit; second vice president, J. W, 
Brost; secretary-treasurer and business 
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manner, E. O. Melville,^' 

Coliimbbs, O. '■ . 

Trustees were, elected 
pnd three years as 
Thompson, S, Hi Thomps^t-{ 
Dayton, 0., for one year; 'll, 

Maurnee I^ttern Co., Toledb; 
years, and A., E. . Schu^rt,' 
^huchert Pattern Wofki^ ^ 

•three years.' ' 

The Buffalo branch 
tainment for the visitors. 
afternoon the ladies were 
automobile ride around the 
virons. At 7 p. m, a baiique^wtas 
in the banquet hall of the. Sta^f 
at which an address was pres^cd.':;i^ 
D. D. Fennell, general maii^jjers.'^1^ 
mont Rubber & Packing C^v 'BnffW 
Tbe speaker made a stron^l Jjica ' 
closer personal relations beiViMu •^ 
ployer and employe. On S^dajt;^ 
party boarded special trolley cflrs -fotf.'J 
.sightseeing tour- of Niagara F^s. 


New England Foundr^men 
Visit ProvideneB 

Nearly 200 members of tl^ XcV 
England Foundrymeti’s , assoentiqi 
held their annual summer outing- oi 
.\ug. 13- and were treated to a'-Shori 
ilitiiier at‘the Pomham club,!;„Frbvi 
deuce, K. I. The a.ssociatia^--liold 
outings occasionally for relaxajioh am 
for the purpose of having goo< 
time. Tbe entertainment c^initi,c< 
provided automobiles to cot^ty vis 
itors from the station to tiJhl clu'h 
which with it.x grounds andxsMcesso 
ries was turned over for th^.;"day' i< 
the foundrymen. Late in 
noon, having concluded anr^teiOit^a 
program of music, etc., . the fhepBber 
departed for the West St^e/’dteb' .0 
Providence where further .dtttCftdln 
nient and refreshments were 
-- '■ it 


Fact8 About 

Much valuable informatioprpn rptar; 
positive blowers, gas ^bausteri 
pumps and vacuum piufflpa,. imupUsgt 
blast gates, relief valves^Vf^d ^ 
vices and govenrtors .is conteixigd ih" 
bulk-tin issued by the' P. iSt F.. M 
Roots Co., Connersville, Ind..''jConi 
plete tables giving siacs 
for various uses , with rapacity, 
and other data useful to thff'-.qhg^ee 
feature this bulletin. The ^j^'iidcdpl 
utilized in the impeUei:^-.,and‘ btb^gr 
made by this company,; is cieki-ly s< 
forth. Many illust,rations assist i 
making plain the text. 


All alloy for making jewelry con 
sist.s of gold, 74 parts; ^latiiiiim, 4 
parts and palladium, 21.5 parts. It i 
similar to platinum in appearance. 


EnglisK Geologist and Molding Sand Expert Sent to America During War by Ministry 
o{ Munitions Discusses Molding Sands and Foundry 
Practice of Britain and America 


writer visited the (Jnited 
States in the fall of 1918 at 
J the rctiuest of the British 
ministry of iminitions to 
make a study of, and report on, the 
ii^c of moldinj; sands in that country, 
i’lic saving which might he effectod 
hy the use of ideal .sands in nicl:d 
eastings anioutit.s to many million-, of 
ilollars each year. 

The problem.s involved in the sue- 
eessful , founding of iron and non- 
ferron.s metals .and nlUiys, snrh a.s 
copper, aluminum, bronzes, brass, 
light alloys, etc., are due in a less 
measure to the inolditu': sand used 
than in the case of steel. The tem¬ 
peratures rcaelud in casting these 
metals'and alloys rarely exceed l-l.'l) 
dcgree.s Cent., whereas steel tniglit be. 
and iii, lieqnently run at temperatures 
approaching 1700 degrees Cent. The 
foundry practice studied by the writer 
in the Ibiited States and Canada 
mainly dealt with steel-production; in¬ 
cidentally, iron and brass foundries 
were Visited, especially where they 
accompanied steel fonnuries in llie 
same or rcl.itcd works. The follow¬ 
ing eoinparison, therefore, deals main¬ 
ly with .steel-i)rodnction. 

Rcilllng Mills Use Steel 

The enormons sled output of the 
United Stales is largely produced for 
rolling mills, -and stamjiing and forg¬ 
ing shops. It takes, therefore, chiefly 
the form of plates, .sheets, bars, rails, 
stamping.! and forging.s. The output 
of castings is considerably less in 
volume and the. steel foundries, like 
the iron atid brass foundries, are often 
merely adjuncts to the rolHiig mills 
and forging shops. In siub. e.isc.s the 
foundries- produce big iiuanlities of 
wheel-renters, housings, rolls, and 
other machine parts to rcidnce those 
which become worn or broken. A 
large proportion of the work carrie<l 
out in the remainder of the steel 
foundries consists of locomotive cast¬ 
ings, the upkeep and rapid growth of 
the extensive transportation .systems 
of America having necc.ssitatcd the 
development of numerous hig fouhd- 
. ries. In many cases the output of the 
fonndrv is enu'iloycd entirely for the 
works’ own iisc. 

Small jobbing .shops wbirli turn out 


By PROF. P. G. H. BOSWELL 

A Competent Critie 

pkor. P. a. H. BOSWELL, 
author of this article, is head 
of the defartmen! of geoloftyt, Uni¬ 
versity of Liverpool, Enyland. It 
is ill the moldiHff sand field, hiw- 
i-ver, that he enjoys special dis- 
tiiieli/ii, hai'ing devoted a large 
portion of his- life to a study of 
sand piobleim. fit this eoniieetion 
hr has engaged in much rcscoreh 
seork and has personalty visited 
many o] the loortd’s deposits of 
sand and studied their individual 
eharartcristics and bonding qunlities. 
Dining the inir the British Ministry 
of Monilinns retained Vr. Bosu’rlt'i 
serviles to ins-cstigute molding sand 
priieliee in British foundries, loiter 
he !..',r sent <o America to study 
the iands of this country. In this 
paper, sehieh hr deth-ered before the 
British Eoundrymen's association at 
its aiiiiual f'cctiii.j in Liverpool in 
July, J)r. Bo.weell compares Amer¬ 
ican and British sands and discusses 
the I'laeliees in vogue in the hvo 
I ountries. 

callings of a miscellaneous character 
and often of variable si'ze, appear to 
be ronsidcrabl.v less abundant in 
America than in Britain. -An at¬ 
tempt has been made to standardize 
and combine a number of these 
sniallei works. It is perhaps early 
yet to judge of the sncr,e.ss of the 
venture 

It is common knowledge that coii- 
.sidcriibly more basic, than acid steel 
is produced in America and the tend¬ 
ency towards the further reduction 
of the arid output is very marked. 
Castinas are produced from both basic 
and and -.tcel, but the output of acid 
steel r.i,iiiia;,s shows a tonnage ahont 
one-third greater than that of basic 
steel castings. About three-quarters’ 
of the tonnage of the steel Used for 
castings is produced in open-hearth 
furnaces. 

Green-sand molding is much less 
common in .\uierica than in Britain, 
and is reserved for small work. It 
is more frequently practiced in the. 
Middle West than in the Eastern 
states. The unwillingness to make 
grecn-.sand castings might be attrib¬ 


uted to the sands 'used, wbich arc 
perhaps more suitable for dry-sand 
work. It would, however, be diftlcutt 
to sustain this objection, and, in 
short, it is the. opinion of the writer 
that American green-sand molding 
falls, in the matter of foundry tech¬ 
nique, behind the Briti.sli practice. 

Types of Molding .Sands 

The sands used for the casting of 
iron, brass, etc., require and receive 
only incidental attention. V'rilh (or 
Thames) .sand wa.s actually imported, 
though quite needlessly, into Amer¬ 
ica before the war. The fainou.s sand 
from Albany, N^. Y., is strikingly simi¬ 
lar to Erith sand in analy.sis, texture 
and behavior, and like the, latter, is 
used in the easting of iron, liron-ze 
and brass'. Tor heavy iron castings, 
local sands of fairly eoar.se, grade are 
utilized. One of the most popular, in 
thf Eastern states is that from nedr 
Millville, N. J., known as “New .lerscy 
gravel.” Olhcr.s. also from the same 
state, used for the casting of br.ass, 
arc known as T-umbertou and Howall 
sands respectively. Cores arc pre¬ 
pared for brasswotk from a fine silica 
sand sucli as that worked for glass- 
making in I’rniisylvania, bonded wiili 
oil. None of the above mentioned 
sands are sufficiently refractory foi 
stcel-casting, and most of li-'.'^^art 
also unsuitable in grade. ^ ^ 

No sands are found in m g 
States similar to our widesl ...s ...j.c 
valuable deposits of Bunter agC" t Bir¬ 
mingham, Kidderminster, Mansfield 
Wolverhampton, Slourport, etc.), whici 
arc the backbone of onr foundry sant 
industry, .so far as iron, brass, etc., an 
concerned. Those sai.ds have a marked 
ly rich red color, resulting from thi 
fcrriiginoas bond, and also possess char 
acteristic chemical and mechanical con 
stitntioii. 

Molding-sands used for the castj^ 
of steel may be divided roughly''|dt( 
two classes: - ■ 

(a) Those iu which the natural cla; 
bond is sufficiently strong in itself fo 
foundry purposes; 

(b) Those requiring the .addition o 
fireclay and some artificial bond, siid 
as molasses, flour, dextrin, oil, etc, P 
j'ield a strong structure. 

Throughout the British area, th 
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sandsmiiicd are almost without exceji- 
tion those falling into the first class. 
On the other hand, the practice nio.st 
widely adopted in America is to u.sc 
artificially bonded silicia sands. Only 
in the Eastern states, where supplies 
of naturally-bonded steel-molding 
sands arc found in New Jersey, is the 
practice similar to our own. Even 
in New Jersey no sands have been 
found which carry a bond so strong 
or so highly ferruginous as that of 
our high-class western European 
molding-sands such as Belgian red, 
Belgian yellow, French red, French 
yellow, etc. 

Excluding certain scattered and 
relatively leas important foundries, we 
may group .stcel-fouiiding in the 
United States into three chief area.s: 

(a) The Middle West, the chief 
centers of which are Milwaukee, Chi¬ 
cago and St. I.ouis. lligh-silica sands, 
artificially bonded,' arc used exclu¬ 
sively in thi.s region. 

(h) The Ohio-Pittsburgh area. 
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where sands from Ohio and Pcnn.ayl- 
•vania are mainly used. , The sands 
are high-silica sands, but arc not so 
pure as those used further west. They 
carry a slight natural bond, but not 
sufficient to bring the silica content 
below 95 per rent. Artificial bonds 
are necessary to give them the re¬ 
quired consistency and strength. 

(f) The Eastern se.aboard, includ¬ 
ing particularly the areas around 
Philadelphia, New York, and Boston. 
In the matter of the sands used, 
Montreal and Nova Scotia may be 
considered to lie in this belt. The mold¬ 
ing sand employed i.s almost exclu¬ 
sively 'New Jersey sand, which has a 
moderately strong natural bond. The 
silica percentage is much higher, how¬ 
ever, and the alumina percentage 
lower than those of British used mate- 
rial.s (SiOi, 80 to 89 per cent; A1,0» 
4 to 9 per cent). The sands .ire less 
ferruginous, the smaller percentages 
of ferric oxide and alumina account¬ 
ing for the weaker bond. Occ.ision- 


ally the New Jersey sands arc 
in the American foaadrje.!) 
the additicfn. of an artificiat’^boni ;^^ 
in most cases molasses, Sbiir,.’ tlcxtiW, 
•or other compounds arc add^’to.‘y», 
sand. 

New Jersey sands are,, also 
ported to the Pittsbnrgft areiji ins^j 
tioned under (6) above, but 
is not extensive in that, .irca'oft 
count of the high expense dt traac^potl^^ 
jng them. 

The outstanding diffcrenc'ei)w 
ticc on the two sides of tbe.'A^V^P^W 
therefore, binges upon th4!^'UM','^l| 
artificially bonded high sili^ aatf^i 
Among the sands inost 
employed for this purpose are tbe 
known deposits worked for'glassma^j 
ing, abrasive and other ptir^oses 
many companies near Ottaw^;'111. 
a much smaller extent, otHcr 
such as those from Pacific, Mn.,. noftli^ 
ern Pcnnsylvahia, etc., are used. 

The Ottawa sand is white or pale-' 
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\.--A belter finish ij obtained vfion the eastimjs, 
especially if the bond is fennffinous, xohen a sound, 
smeath, blue shin is obtained. The ea.dinff strips freelv 
even xvhen hot. 

l — tn the present praetue feteer troubles, like seabs, 
hloieholes, and hurninii-on arc c.vpericnecd. 

3. --The bond U stroiiijer zohen wet. 

4. —The .taiid is not easily standardised and made 
fool proof. It is liable to considerable variation in the 
field, and consiijnmenls often differ in composition. 

/} skilled workman is required at the mill to mi.r 
the .sands properly, to keep the composition conslanl, 
and to mill the product for the eorreit period of time. 

5. — .More delicacy is possible in the rariafion of the 
eor’posilion of mixtures sitcordin;/ to the cla.sses of 

in the fotmdry (e.,q., as many as sexsen types 0 / 
ij7 mixtures may be made.) 

On the other hand, loo many constituents for 
'e xs/ork ore often present in the mixtures. The 
number is frequently four and sometimes reaches five. 

7.—In the chemical analyses of material of different 
tirades present, the sand-grade or high-silica portion 
is not so refractory as a natural high quality silica 
sand. The clay grade al.so is less refractory than 
the highest quality fireclays. 



3 .—The fine sand, superfine sand and silt are not 
absent, although in the best sands the proportion is low. 

9.—The best molding sands carry considerable giton- 
tities of colloidal hydrated iron oxide. This compound 
improves the bond and-life of the sand and assists the 
■' t-stripping and soundness of the casting. (See 1, above.) 
'■ lih-^Reclaiihing~'of -jpand. is not easy ■ -owing to the 
e-ohsUferabli 'epuiyttity '^pf.! burnt clay present. Less old 
floor sand can ffe.uMAn the mixture. 

11, —The available qmntUies of naHtrally bonded 
sands in Britam are (excepting the less well bonded 
.Scottish rottenrtocks) strictly limited. The reserves 
of foreign sands are also inadequate,- in any case. 


xi'c ought to he independent of them. The best known 
‘‘larura'Ily bonded .xaiid is from Belgium. 


Artifficiaiiy Bohded Sands ,.i 

1. - The finish is rougher, the surface of the casting 
hai'ing a gray color and frequently being pitted. 

2. —At present, trouble is rau.ted over scabbing Watt'd 

bloxehiile.x. • 

3. —The bond is weaker until the mold is ^dPied. 
xoorking is IhePefore not .to easy, and molds left tfithd- 
ing are more easily damaged. 

4. —The molding sand is easily standardised anff the. 
method practically fool proof. High .xilka sands 
always run true to sample, as do also the fireclays^.itsed- 
In any ease, the quantity of the latter is small. ,■ 

Unskilled labor ran be employed at the milC-iaiii.\thi ■ ■ 
mixture milled for a given ti-e. i 

5. —Less adaptability is shoxvn to different hitids-a-f . 
xeork. 

6. —The molding mixture is generally eomf^id. of, 
txoa materials, together with an artificial bond. ’sfil'arely, 
three are used. 

7. —Both high silica sand and fireclay may beiihese^.- 

for their chemical composition and exceptional./efrac-. ' 
torimr.fs to heat. r 

8. —The venting is improx.-ed if the separate rtnid and ' 

I lay are so selected that silt and fine sand are' ab.seM. - 

9. —CoVoidal hydrated ferric oxide is practically ah- -' 
sent. The bond is therefore'weaker oad the skin'of the 
ia.xiing less good. Stripping is more difficult. 


10 ,—The artificial bond bums out, and the amount dfjl'M- 
fircelay which is ealcincd is small. A little fiPlfe^^'- 

ir:...A at. __ j ^ _•. •• 


is thus sufficient to restore the sand. As'PaHch'^ m 
per cent of floor sand can be used in a mixture. 

ll.-~The available quantities of high silica sattds and 
fireclays are practically unlimited, both in the United 
Slates and Britain. Independence of foreign supplies is 
assured. British resources arc as high in quality as 
those from abroad. • 
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colored, ii chemical analysis of an 
avcrape sample beinjf as follows; 


PetMiit 

HW. . . .-i 08.47 

•UJI, . 0.75 

Kf,0„ . 0.08 

MiiO .'.... 0.08 

('»0 .. 0.»l' 

K;.« . 0.00 

Na. 0 .; ....’.-- ... IHHIC 

Tio. .0.05 

Uss Ml Isnltion. 0.47 

Tiitol .100,J7 

'I'lie chemical composition of the 

slime washed from .the sand is as 

follows: 4f<i' 

l*(if cenl 

SiUa . 87.31 

81.0, ... ■. 7.50 

KcOa . 0.03 

Mi',0 ....'. mine 

Call . . none 

Na.(t luul KcO. 0.20 


05 « 

nemalodcr mainly water 

The chemical analysis shows the 
sand to be highly refractory to heat, 
lor the silica content is very high 
and the proportion of alkalies .iiul 
alkaline earths very low. 

The MTiportaticc of the grade of a 
nmlding'Satid cannot be over esti¬ 
mated (see “British Resources of Ro- 
fraciory . Sands.'’) The Ottaw.a sand is 
W'cU graded .md consists mainly <'l 
the m^iunt sand grade. 

Silu-t’On.f I'ircclay Jimphyci! 

The. relatively large tpiatitity. of ma¬ 
terial in the coarser grades and (he 
small amount of silt and clay, in.snre 
open and well vented s,mds. 

Other silica sands employed in the. 
.same >yay occur at Massillon, O., 
Rhalanx, O.’, Utica, N- , Franklin, 
Pa., and Millville, N. J Several of 
these carry also a small quanUly of 
clay and ferruginous bonding mate¬ 
rial, which at times reduces their 
silica percentage to 05 or 06 per cent. 
Chemical analyses of the Portage and 
Massillon sands in terms of pcrcent- 


• affi's arc: 

PorlHiJv 

MAtflilon 


Per ceu< 

Pit rem 

mu . 

.iis.ao 

!»rt 27 

Alittit . 

, . .. 0.50 

1 70 

• PtJO, .. 

.. 0,5a 

o.r.ri 

IW) ... ,.... 

. 0.10 

o.ii 

‘ cSl . . 

. ... 0.10 

«.)0 


. 0.04 

0 07 

... 

, KjO . 

. ... O.IK 




O.Vi 

I.OM on iipiStiwi. 

. «.12 

o.sa 

... 
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BesidM the artificial bond, which In 
most is molasses, and less fre- 

nucAtfy flidur, swlphitc-lees, or dextrin, 
a siHceom? rfireclay fs usually added to 
the siltoa^ sands mentioned above. Only 
a small (juantity of this binding clay 
is necessary, the proportion generally 
vpirying from 3 to 7 per cent. The 
addition of fireclay necessarily lowers 
the refractoriness of the sand, whereas 
the presence, of the molasses, dextrin, 
etc., makes no difference. As .small a 
cjiiantity of clay as possible is, therev 
fore, used, an*l in order that the bind¬ 


ing quality may be a maximum, the 
clay selected is as plastic as possible, 
consistently with being highly re¬ 
fractory. 

One of the most popular bonding 
clays in uSe in the Pittsburgh district 
and on the Eastern seaboard is that . 
from Welsh mountain, Pennsylvania. 

It is a cream colored or yellowish 
fireclay, having the following chemical 
composition; 

l*»‘r frt»t 

SMK .03.50 

AI.O 4 .31.4K 

KfjWa . 1.74 

VHi . 1.2» 

MsO . 1,1‘t 

.CftO . 0.J4 

Nh^O . .0.U» 

K 0 .4 ‘iS 

n.4i I . .%.si 

IWI .0.01 

m, .. i.rti 

P.Oj. imi’f- 

I'Ug . . . IIOMC 

MiiO . . lr.u'« 

B{i(l .. .. ... .1 

Vv ... ^ . . . Ini’ll 

OM I;:iiilifiti. . .. ... 

Tntal .. 

Fireclays from Illinois are similarly 
used in tlic Chieago-St Louis are.i 
for bonding purposes. Some of the 
fireclay seen in the works was so 
siliceous as to resomhle our Seottl.-h 
"roUen rocks.’’ 

'I'he cla.vs aic ground to pa-s 
through ^(l-mesli screens before, being 
.suiiplied to the 'steelworks. They are 
then added to the sand in the de¬ 
sired iiroportioii and ground for a 
few niinnles with the addition of 
molasses .iiid water, in a pan mill, the 
procedure being in that respect similar 
to oiir own, but the time of milling 
iiqitig less. • The molding mi.vlurc 
when taken from the mill is iinich 
less tough I' an our naturally lionded 
sands, for tfie ftill effect of the arti¬ 
ficial hinder is not seen until the 
mold dries. In ceilain cases no arti¬ 
ficial hinder is added in the mill; the 
-and and clay arc ground together 
with water, and the fare of the mold 
w'hen made is washed over with 
mola.ssfs or dextrin water. Molasses 
water i.s used in preference to flour 
or de.vtrin on account of its lower 
■•ost. 

The .American practice in regard to 
ii.iturally bonded molding .sands docs 
not differ very appreciably from ours. 
The n.sr of such sands is. however, 
imieh more limited. The sands from 
I’orUge and Massillon, O., hear a 
slight bond, but it cannot he com¬ 
pared in strength with that of west¬ 
ern European sands. Practically 
speaking the only nattfrally-- bonded 
sands worked in America in those 
of New Jersey. The binding m.atc- 
rial in them is rhycy, but not strong-' 
ly ferruginous; it is therefore less 
strong than that of Belgian, French 
or British- materials. The bonded sand ‘ 
is iiiillcd atone or with a high silica- 
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sand in a pan mill, lii some works 
an artificial bond is also added, th 
other cases a fireclay such as Welsh 
mountaiU'i silica clay is mixed with the 
saaVd. 'fhe resulting product, ih any 
case, does not atWin such a tough 
condition as that of British'''.Sand's. 

The f.at sand, from Messrs. PaUcson 
& Co.’s quarries at Millville, N. J., 
has the following compo,sition; 

> Vrt Will 

SIO. .-_83.14 

Ai.n, . 8.uti 

I- 'i-.ll, ... 3.15 

K«>0 . O.U 

Mro . 0.31 

Clio .... 0.19 

Nll.4) . 0.10 

K.j» . 1.33 

TUt. 0.8i: 

II- if I . :t 03 

11 -0- .. l.lli 

Tiillll .100.19 

In many re.spccts the Scottish prac¬ 
tice of u.sliig “rotten rocks," the bond 
of which is often assisted by the ,id- 
Jition of treacle,' flour, etc., may be 
considered as intermediate betiveen 
the l.:nglish practice of using natural 
strongly bonded saiid.s, and the Amer¬ 
ican iirarticc of using high .silica stinds 
ci-nicnled by fireclay and an organic 
binder. The Scottish rotten-rocks arc 
soft sandstones largely composed ol 
quart?, but carrying also a certafu 
Iiroportion of micaceous and china- 
clay products, which have resulted 
In nil the ilceompositioii of feldspar 
grains once present in the rock. Thc 
clayey material provides a certain 
amount of bond, but as it is insuffi¬ 
ciently strong, the rock i.s milled with 
a small quanlity of fireclay and some- 
tinies an organic binding material, 
fn most rases the latter is diluted 
treacle. It is noteworthy that, as in 
Xmerica, stecl-castings made in these 
sands possess a gray .skin and do not 
stri)i .so freely or readily as those 
liiadc with facing sands carrying a 
fi-rrtiginoiis bond. —, 

Corf flaking Vractim 

foal or sawdust is oM...s 
used, in the same manner as^^'i iaic, 
for opening iip and venting a steel 
molding sand. The use of either ma¬ 
terial is not widespread, venting being 
generally obtained by the admixture 
of coarser high silica sand. 

The praciicc in coremaking varies in 
the United States as it does in Britain. 
In .some cases a high silica sand 
bonded with oil is used, in others the 
- bond is rosin. Silica flour was oftedi' 
added .to the core, mixture,' aif^'a 
sand for, u« betweefi -.the teeth of 
wheels cotiiists simitarly of a tnix- 
tuTc of' high 9 silt'ea shfld and silica 
flour. The ‘‘flour" was prepared, by 
grinding either a pure silica sand, 
c.g., Ottawa, or- a pare quartzltej- e.g., 
VViscon.siu. -• '1 

Silica ftotfr !it''v^ry)hg qitantities up 
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to 1 or 2 per cei;t U sometimes also.. 
added to the ■ ordinal^ 
in the pan mtIL iFfae casting. pMHbably 
skins more freely from the molduW; 
sand as a result of ,tbis procedure, and 
the refractoriness of the, sand is 
obviously increased. The facing sand 
of cores >s occasionally prepared with 
a much larger quantity of silica flour 
in the core sand, with the object of 
reducing '“burning-oo’’ as far as pos- 
.sible. It sbaakt’:b«. Tei»BMTbe.n;d ’t^t . 
the sitica dour is groitiid;te'a.'iliianeaat'. 
whiefr yields’ a certartt . amouMt of .. 
plasticity a«d bondatg" powers . The*; 
admixture of china' ehiy (kaolui) with.''’ 
molding sands was nowhere-observed. 

The quantity of old floor sand used. 
Ill iiioldjng sand mixtures varies from 
nothing to 80 .per cent. 'f.‘he latter 
quantity is higher than in the British 
practice., where 50 per cent may be 
taken as a niaxinuim. The use of a 
greater quantity of old sand reduces 
co.sls appreciably, but it is probably 
related to the character of the sand. 
The artificial bond burns out, the 
l>itint rlay rub.s away in part, and a 
sliull quantity Only of fireclay is snffi- 
I init to "revive” it. 

U-ve of Compiuittion 

'J'lic "conipo" or composition ot the 
liiitish .steel-foiindcr, made from a 
iiii.xttirc of broken crucibles, firebricks, 
-.anti, crushed quartzite, coke, graphite, 
etc., and used for large castings, is 
unknown in America. A similar prod¬ 
uct is, however, used in iron molding. 

• Large steel castings are prepared in 
liiolds m.ade from the same sands as 
small ones, but the composition is 
altered a.s required. Usu.aHy the bond 
is made scmicwhat stronger and .silica 
flour is added to maintain the refrac- 
lorincs^. (Hastings weighing as much 
IS J^^Bmounds are thus made. 

British pr.tctice small 
ii^^^^Hlnot painted, and the sur- 
facnVPnrge ones are washed over 
with cither "silica-paint’' or a wash 
prepared by mixing compo with water 
and allowing the coarse material to 
settle. In the United States silica 
paint only is used, and most frequent¬ 
ly molds of all sizes are painted. 
Painting is supposed to insure the 
production. of a good skin, upon . the 
^ castings, and easy,atrippijig from the 
■^’Sgnd.. Iti. the case of small castings, 
it matter of opinion whether 

paint fissists, the striping by pre¬ 
venting bu'rhtttg'Oh <>*,' fb.e kind, or is 
conducive to soondnees lin'’^ the casting, 
in America silica paiiit is generally 
prepared Sts a viscous fluid from, silica 
flour and water with the additiofs qf 
molasses, flour, glutrine and ip-some- 
cases comijpoq. salb .Siliea floqr aloSe 
is sometimes d\isfckl over the mold. 
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The use of. tar as a paint on large 
fftolda has almost died out in Britain, 
and was nowhere observed in Amec- 


tea. 


ttfl.iv 


The nails used in' sprigging' the 
molds in American foundries are'mueh' 
larger than those, employed in Britaim' 
They are aiso used much more ex¬ 
tensively. Sometimes the mold is 
studded with them. Apart from 
strengthening the structure, -they also 
.serve to conduct away the heat, but 
ifteir excessive'Bse swws’ta -be utidc>‘-' 
siFahle . and . expensive. It may, how¬ 
ever,' he related'” to the weakness- of" 
t^. bond, as compared 'wrtb that of;- 
European sands-; 

The ventittg of., 'American:, sands: 
does not appear, in most cases, to be 
so thoroughly accomplished as at 
home. In the case pf the naturally 
bonded sands in the Eastern states, 
the grain of the sand grade in the 
natural mixiurc is smaller than that 
of Belgian and British sands. More, 
need, therefore, exists for the opening 
up of New Jersey sand with coarse 
silica s<inds. In the few works where 
i-ITeclive venting is secured, the im¬ 
provement in .soundness of the_ cast- 
iivgs becomes evident. 

The argument.s addnx-d in-favor ot 
the practice of using artificially bonded 
.silica sands are such that tlic writer 
is inclined to recommend the more 
extensive use of what might be 
termed sj'iithetic steel molding .s.and.s. 
In order, however, to retain the ex¬ 
cellent bond and stripping power of 
the .sands, and the eonsequent good 
.skin of the castings, it will be desir- 
iiblc to discover and use natural sup¬ 
plies of colloidal hydrated iron oxide, 
(ochre) or compounds with similar 
physical characteristics. Here -are 
problems for laboratory invc,stigation 
and works experiments. Such an op¬ 
portunity for standardization should 
not be ignored, but, on the other 
hand, the diflicultics of the problem 
.should not be underestimated.' 

Morf Standardisution Desired 

The introduction of repetition work 
into a foundry saves both time and 
labor, and increases production. It is 
evident that while it may not be 
feasible to standardize a number, of 
foundries scattered over the country, 
using, perhaps, somewhat .different 
I materials,, and faced by differing local 
labor cqndiliqns, yet there is room 
for a greater, amount .Of 'Standardiza¬ 
tion in each individual foundry. The 
-introduction of far more molding and 
ramming machines into the foundry 
i.s a, case in point Molding sand 
practice leads itself to experintentibg 
upon' these lines,, but there- is a limit 
to the uniformity attainable, for it 



would be. deplorable 
demp to reduce the 

the', iraraed. foundryrmam- .. . 

dflections, experience and.('.t>W^tlf 
«nd it is in this direotloii-Vf^'^*"' 
winter, feels that the Brhi4l?^.T;-.r^,»jCT 
man is still ahead of 
brother. 'Prejudice muat. 
lowed to teduce this lead. ’the.. 
i'udividnal .output; not': 

work, ihMii^S — 
it. Thin; if: ' 

Of .itHw' 

the "most'ifl^unt questiow -felij^ 
foundry 

and. incinaai»igt:<:^:..|BrpiteatkNu' 

departmuBfe';'. 

In coodusioui;: 
takes this opportunity ■ of - 
his thanks to the niimerous'^’^^-,..™ 
gentlemen who gave hiiii'%Spi^..''...S 
cordial reception .md open^'.Wt|i|ji 
works to him without reserve;'.,;',, 
to be hoped that Amcncati.,"'!w^dii^ 
to Britain wilt in the future'^|f^^^ 
corded at least the same.. 
and as hearty a welcome. 

Move Head Office to 
York 

'I'he Chicago Pneumatic '.Tdoi; Co. 
plans moviitg its gcneraT ofliceartirrom 
Clitcago to New York and ^ward' 
this end is ererting an office bmldibg 
at 6-8 East Forty-fourth stree|^'New 
York City. _ ' 

The structure, which is .hpflt. 

by the Wc.stinghousC CfiurcitV f^r; 
t'o., New' York, i$ of 't:otnl^iSl.tt6ft''. 
steel, brick, and limest'dnc; aps .'virlll’ 
comprise initially 10 stories,. 
occupied by the company.' ' 

The operation of the compad^a.\:eix 
.•\mertcan plants and 26 safes 
icc branchc.s can be dfitect^'^rq 
economically from New Ywllf'’’^TllfeM 
will be continued in 
and service organization rdd^,;-.e)CtdB4, 
sivc than formerly. The heWibttlldi^ 
is to be ready for occupancy 'egdy .1^' 
1920, at which time the trajliefer 
he effected. • .'f' '-'.w 


riie T. W. Price Engineefi^ ,C^'. 
Woolworth building,. New 
engaged in making, plaits for:,gt>'ky^ 
foundry for making cast 
by the new process kijowa 
/‘centrifugal cast iron pipe 
which has proved succpssiftiiy,' 
installation at the plani .Of; ^ 
tional Iron Works, Tortfatdi': Cap.' ''' 


A soldering pasite for use in solder¬ 
ing alitmtnfitn, patented by H. C. 
. Proctor, oon^siatae-of powdered rosin, 
75 per. cent; vineline 20 ji^r rent and 
nmninnia, 5 per rent. 


Molds Made by Centrifugal Method 

In Order to Attain Maxim um Efliciency it is Necessary That Molda be of 
Sufbciently Heavy Section That Repeated Use Will Not 
Bring Them to Red Heat 


g S a result of the desire to 
avoid the destruction' of the 
mold after the completion 
of each casting, perntaneni 
moida of various types arc employed. 

The isystetn of pressure die casting 
is not', being applied commercially 
to ferrhus castings, and the author 
is not aware of any extensive ex¬ 
periments in this connection. The 
production of castings in cast iron 
by the centrifugal process, however, 
might be classified ui«tcr the heading 
of pressure die-casting. 

It is the autbor'.s experience that 
the occurrence of pinholes in cast 
iron die castings made in stationary 
dies ! is entirely a ([uestion of the 
temperature of both the metal and the 
die, and is not influenced by the cast- 
iron die unless, of course, this is in 
a very badly disintegrated state. 

In certain circumstances cast-iron 
dies have been known to crack after 
being in use for a very short time. 
In the.se cases the cracking can for 
the ifmsl part be traced to defective 
design of the dies, and also to the 
presence of internal defects such as 
blowholes and porosity in the die ma¬ 
terial. Defective design resulting in 
the production of uneven internal 
stresses is more frequently met with 
in dies of complicated design. Apart 
from such cases the failure of dies 
takes place by a peculiar form of 
surface cracking and disintegration, 
which ultimately results in the com¬ 
plete fracture of the die. 

The rapidity of the initial forma¬ 
tion of surface cracking in dies de¬ 
pends entirely on the maximum tem¬ 
perature attained by the die in use. 
Growth commences at temperatures 
of from 650 degrees to 700 degrees 
Cent., or' at quite a red heat. If the 
dies are' allowed to attain this tem¬ 
perature, -the surface growth will rap¬ 
idly take place. It is necessary, 
therefore, to have the dies sufficiently 
thick in order to prevent this tem- 
^ perature being regularly obtained un¬ 
der the particular conditions and 
rate of casting in vogue. 

Messrs. Rix and Whittaker, as a 
result of their experience with alumi- 
niun-bronze die-castings, in which the 

MBlrsct of TnunT nnsniUd st th« July, 1919. 
anmj&l fonffirnt'e. British FouiidryneD's usoctitlon, 
Livsnioo}. Euicl'itifi. 


By J. E. HURST 

die temperatures ailtained arc quite 
comparable with -those of cast iron, 
state that the life of dies iu their 
practice was approximately 5000 cast¬ 
ings. 

Distortion troubles also can fre¬ 
quently be attributed to defective 
design of the die. resulting in the 
heal produoing internal stresses, set¬ 
ting lip the strains which ultimately 
result in the permanent distortion, 
and frequently craekiiig of -the dies as 
noted. 

Apart from the effort of bad design, 
permanent distortion in the mold ap¬ 
pears to 5e due to the gr.ailual de¬ 
composition of the combined carbon. 
The internal stresses set up as a re¬ 
sult of the volume changes result in 
the giadital permanent distortion of 
the mold. 

The best method, lu the author's 
experience, of reducing these troubles 
to a minimum is the use of an iron 
with an extremely low combined car¬ 
bon content. 

In the production of the die blocks 
of cast iron, closeiu-ss of grain is 
quite an essential feature, as this tends 
to minimize the rapidity of surface 
growth. The production of very low 
combined carbon material, at the 
same time accompanied by a very 
close grain, is (lequcntly a difficult 
matter, particularly in thick dies cast 
iA sand. The use of chilled molds 
is therefore advisable for the pro¬ 
duction of cast-iron die-blocks of 
low combined carbon. 

The temperature to which the die is 
subjected appears to have little ulti¬ 
mate influence on the distortion as 
whatever the temperature the com¬ 
bined carbon content is ultimately 
decomposed, particularly if the silicon 
is in excess of 1.5 per cent. 

Iron castings made by the centri¬ 
fugal method of casting might be 
considered as belonging to the die- 
castings class. For many reasons, 
however, it is preferable to consider 
such castings as belonging to a 
separate class, and the author prefers 
the distinguishing title of centrifugal 
castings. 

In the centrifugal process, castings 
are produced by introducing the 
molten metal into a metal die, or 
permanent mold, which is rotated at 
a high speed. The molten metal 


takes the required fonti of the mold 
as a result of the c«m''|fugal action 
due to the high speed^f rotation. 

Most castings hav«ij|||a cylindrical 
internal form can be induced by this 
proecs.s. The externabjorm need not 
necessarily be slrietlyjBlindrical, and 
castings having contraerable varia¬ 
tions in the shape of logs, projections, 
and tins on the external face c-m be 
produced by this process. 

Some of the advantages of the cen¬ 
trifugal process over ordinary die and 
sand castlings arc said to include: 
Absence of gates, runners, ri.sers and 
feeder heads; the enlire absence of 
cores; the ease and rapidity of pro¬ 
duction; the absence of necessity for 
cleaning. 

Die-ca.st iron castings po.ssc.ss dis¬ 
tinct advantages over ordinary sand 
castings, in the author’s opinion. The 
foremost advantage is niidoubtcdly 
the extremely fine grain size. 

The grain size of any fine composi¬ 
tion cast iron is, gcncr.ally .speaking, 
a function of the rale of cooling, 
file more rapid the rate of eooling 
the smaller the gram size. By the 
use of metal dica the rate of cooling 
of the cast iron is considerably in¬ 
creased, With a resulting increase in 
the fineness of the grain. The obvious 
danger is the possibility of the rate 
of cooling being sufficiently fast for 
chilling to it<ake place, ^ the 
castings a h.ird unmacliiigP*'' 'le- 
fron skin. This, howcv* '' j be 
avoided by a suitable adjjfc'S ..v- of 
the composition of thcirUjll,' tlic 
thickness of tlic mold, and the tem¬ 
perature of the metal and mold before 
pouring. 

The foundry, as an occupation for a 
large majority of our brainy youths, 
is very frequently passed over as being 
a "filthy job.” This is due largely to 
the employment of sand as a molding 
material. From an aesthetic stan^j^.,*; 
point alone, therefore, the mOre-ek- 
tended u.si of permanent mojij* ■ or 
dies i.s. .wa,rranted, and it seems cer¬ 
tain that thfs would 4.ssist in the future 
devjeldpfftsStt of the craft. 

The tiimen Bearing Co., Buffalo, 
expects soon to build a plant at 
Youngstovra. O., where mill bearings 
and other heavy bra.ss castings will 
he made to supply increasing demand. 



Suggestions For a Difierent Design in a Standard ProifeUer*Braoket.Patt«)rn/"'X.i;''^‘ v ^ 
Art; Offered, and Full Details Concerning, tke Building up ojE 
Barrel, Arms and Palms ate Presented 


By BEN 45HAW and JAMES EDGAR 


GH the design of tern to go to the foundry without lifting holts and the 

'ofielter bracket shown a careful examination. An idea of should be made about 

the diFTtrulty of making the bracket . thick, and four or five. ihc&i^^y.;'^a 
pattern is obtained when it is pointed The lumber should be plaeW';'.'1^ 
out that the barrel for the boss is fectly litraigbt. for if it k 
sometimes 25 feet long. the length it will be 

Sketches of the templates supplied make a true barrel. It is good 
by the molding loft are not given, ticc to get out all the titnbe^,|u|S 
because they are similar to those for a job at the beginning, cutting 
the propeller bracket described in the approximately correct witti^S 3 " 
previous article. A template is made thicknesses. Even a 

for the arm section. In this case the straight grained board will chaDge^ii 

.arm does not taper in thickness shape when reduced in thiclciii^s 
toward the palm, but is of uniform 
section throughout. The angle of the 
boss is given by a template. This 
rectifies any discrepancy between the 
drawing and ship, A template also is 
necessary for both shape and angles 


g LTi: 
the 

in I to '5, resembles 

in imne respects the one 
described in the previous article, it 
differs in some important details. The 
section of the arms or fishbacks is 
the same in both cases, except that 
in the bracket under consideration 
they are not cored out, but are cast 
solid. These brackets sometimes are 
called A-frames, because of .’their 
shape. It will be observed that the 
boss in this ca.se is long, and the 
p.ilms .are, of course, C|uite different. 
It might be possible to m.akc the 
p.attern for this bracket in a similar 
way to the one already described, that 
is, by building two mocks on the 
floor, fitti.,g the arms between them 
.ind the boss, after -the palms arc 
fini-shed. But this would be a clumsy 
task. It would be difficult to secure 
accuracy, or to get a job sufficiently 
strong to withstand the wear and 
te.ir in the foundry. 

It is possible to build this bracket 
in a position corresponding to that 
which it will take in the ship. The 
construction of the pattern requires 
’ great care, because of the angles 
of the arms in relation to the boss, 
and the angles of the palms in rela¬ 
tion to the arms. It would be in¬ 
advisable, even with the most care¬ 
ful w||kmen, to allow a bracket pat- 




cut into widtiis. But if 
correct thickncs.se.s and widths,' • 
allowed to lie for a day befo^ bei^^' 
planed it will be less subject'i'.lo- diM 
tortion. In some ' patternsho^a thia'. 
is ‘ the charge hand’s work, after he 


of the palms, while a large template has set down the job, and aparl from 
defines the angles of the arms to each the saving in lumber it compels 
other. It is not nece.ssary to set to ma.ster the details of the iol».'th<>r-' 
the job out in full on the floor. The oughly at* the beginning. It ‘4^ noi 
better way is to make full size views possible, however, to adopt th^'prae-'' 
of each arm on a drawing board, and rice with some jobs, whefi^',. 
either set out center lines of arms piece of lumber has to be sep-.' 
and boss on a drawing board or on arately and fitted. The i^gs* flf' 

the floor. It is necessary in order to grounds should not be nfor^’lthan -2^^ 

economirc when getting out lumber, inches apart. As the liftin*1't*^k;^" 
to make scrap views of fillets, palms usually IJd-inoh bolts—-w^' ' 
and parts of the barrel. As only tfie down toward the outside of'^i^'ft'biett' 

best lumber can be used on such rel, special stays like 

work the importance of economizing should be checked into ' yingi^ • 

is great. These form guides for the 

The boss for this bracket _ is long It is not well when rntflcMir. SUth' If 
so it is necessary to provide |pro heavy barrel to rely on slkyi 
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while fastening the lagging. Cross 
centcr>lines should he drawn on the 
. rings, and the skeleton fixed on the 
floor with end triangular frames. Fig?. 
' 7 and 'S. Jt is a simple matter to 

screw straight edges across the cen¬ 
ter lines on each end, on which lo try 
a level.. It is neces.sary, of course, 
to pack one end ring underneath. 


as each ring is ol a different dia¬ 
meter owing to the taper of the bar¬ 
rel. A few diagonal stays usually are 
lilted inside the skeleton between the 
rings before liie lagging, which ought 
to lie 1 • j inch or 2 inches thick, is 
-crened on. The lagging for surh a 
job should he open jointed. M'hcn 
halt of the barrel has been covered 


with the lagging, the triangular 
(rallies can be safely I'cmoved and the 
reniainder of the lagging fixed. The 
frames for the arms, Figs. 9 and 10, 
differ from each other because- the 
palm .d in Figs. 1, 4 and S, is built 
on the center frame, while the palm 
fl is made separately and dowellcd 
on. The tille’s would he too un- 


' S/o'e weiv of'/7rm 


/vy. 


/2 






Toi)/e for Ao//dinq fi/let 
/=/^. /S 




i'.'-rn' 


/ layout- 

'' J for 

/7y./7 







DarreJiv/tt} fillet partly wilt \ 



w/tl) 

filler in place 

ry. /9 


Barrel witf f'/nis/tee/ fillet 

/a 





ffi g, £0 


Pins. tJ. IS ANH n SIDP. AXII SWTtO.N'AL VIMg OP AISM slIinVIMtTlItl JOINT OP TtIK PA1,.M Ptas. t.T AND lit -TABt.K’p'flli RttlUJINO PILLBT 
MIMXST TUB BVKRKI, Pin n .-AKIlA.NtlKStENT Pttll ASSEMtll.INn THU VAKIOPH PARTS OK TUB PATTKBN- Plfi;! J»-il.tnm WH'R 

i' piNisiiPii pn.i.iri Pin. tn rarrel with filiet joi.nbd in peace Pin. 20 - arranokmknt op beocks 
INHIHE the BARHKE POBMINC BUUABP. packs Pt»R MITS 

. 



















September 1, 1919 

wieldy if completed'sepaptely frotw 
the arms. A- belter way i* to form 
part of the filiet on the arm. The 
arms should be fixed by hook bolts, 
the hooks gripping the frame of the 
arms, and the bolt penetrating to the 
inside of the barrel.. Of course a 
guide' has to b'e' formed for the arm, 
and this is done by making the 
frame act as a dowel into a rece.ss 
in the fillet. The center' frames 
should be stoutly made. The por¬ 
tion at the bo.ss end forming the 
•dowel 'Should be the depth of the 
part of the fillet which is fastened oh 
the boss. This should he u foot or 
more, depending on the length of 
I he arm. 

The best way to build the arms is 
to screw pieces across the frame. 
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apart .are .set down on it,, 1-inch lum¬ 
ber can he used for constructing it, 
and each thickness finished, before 
it is fastened on. This is both a 
quicker and more accurate 'method 
than building lumber roughly and 
shaping it finally. The face A, Fig. 
14, which joins the arm, has to be 
planed so that the lutgle of the palro<'' 
will be correct. Care must be taken 
also when inserting the dowels. If 
centers are drawn on each face, there 
should be no difficulty. It is neces¬ 
sary to trim the edge.s when the 
palm is dowelled on. This will have 
to be screwed as well as dowelled to 
keep it rigidly in position while the 
molder is ramming sand around it. 

Building the fillet i.s the. most ardu¬ 
ous task of all. U has tp he buih 


'ref is set down 
line corresponding to. 
fillet is also drawn with'^- 
line of the arm bisectihg 
will have to be Kfted on 
so that the fillet can be bhiff 
level center. This is rtec,esaatvy,,:,iii| 
‘cause the cross centers of'tiyii,iaS 
are not on the same pl^e *»■ ’ill 
horieontal center, of ! T 

17, which shOw-s the arrang^nseni, ;^ 
finally assembling the ' ^ 

will give the arrangement fjiSlr i 
ing the fillet. The saddle ft 
are first screwed down, and'^Jlhe','] 
rel rested on them and retainedi^ 
position by screws or -batfCtia on'^ 
ends. A table, A Figs. 1$ and J6;‘ j 
lo be made for building thp. fOip, '.^f 
of the fillet, and the f»rsf>''pmce':i|9 
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are straight, and can be 
^^^^Hnd sand-papered to shape 
m^W^cmplate. The fillet portions 
can be sawed roughly and finished 
off alter the whole arm is built; Al¬ 
though in the sketch. Fig. Ill, the arm 
A is shown the full length, tlie actual 
length is determined by the edge 
view. Thus in Fig. 12, it will be seen 
that the bevel on the back of the 
palm requires, the frame to be made 
, short. It is long enough, liowevcr, 
sufqi^rt the thicker pieces C whieJt 
ijprC M> be screwed on the face and 

: lelS: .ppcn-ioint«d»; VA'**'‘- 

■face Fy idiown ■ iir ;^.; • 12;' has to be 
left Iciosfe with a Ijtmg'taper kt D, ihe 
purpose ■ of' which will be expkiined' 
when ihe molding is described. To 
complete the , arins H the flange. or 
pjvhn has dft bl:’,*iyfijll^cd,,and.doweJjbd 
on. Mrft-view lako Fig. M^.is drawn.! 
showing the shape on' bolh ends of 
the nalm and cros' lines 1 lineh 


5 -rKnpEu.ra bii.m kkt nTTKii-s ('iiMruErp and AsstatBum nn. as -ttiMiPWiTisA, p.vmioi/' Y 
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. ' ' ' • ■ . . 

in .position on the barrel, and the Utmber will correspond isri^ the'’iititl 
linishing has to he done after it is of the top face 61 thiSi .#wn 

built. The jointing of the lumber de- This will assure the (or.-thc-' 

cir«^:itlv iinrtn thi^ faiEt*. and the dowel being corretot* '''' ' 

A rough outline trf' the bl^fioal 
hape formed by the Ignetiot).. of' the, 


pends greatly upon the size, and the 
shape of the fillet, and no hard and 
fast rule can he applied to all cases. 
It is wise, of course, to feather-edge 
such fillets, where they join the bar¬ 
rel with the end of the grain. It must 
be remembered the fillets are not 
glued on, but have to be left loose, 
that is with screws inserted which can 
he .withdrawn, allowing the barrel to 
lift from;; the sand. Screws may b? 
put in frehi'-the outside temporarily, 
but after the fillet.s arc built, and be¬ 
fore. they are cut. it is more con¬ 
venient to .screw ■tlicm from the in¬ 
side of the barret. This is easy, as 
the barrel is targe enough in diameter 
jjO, permit a bpj'i.or man oq. the.insWe. 
■tb ji.se a .strew driver. Each fillet will 
be cotisids'red separately. When the 
longitudinal center line of the ba*- 


fillet with the barret should, be.'drjf,WA':; 

on the latter. This is no^ .a 

matter a-s wi^h and length are Sdvwi 

on the working drawing, and .'fis'ft.'hilti’' 

already been said the shapq between'^ 

IS largely a matter 

man's judgment. The litJfcVfor 

face of the fillet shoHU) jitSi 

from the floor Ip thp 

Ill bwldiiig the iay^a',i'a£' It^^iber 'f^r 

the fitleks glue vsltofliit bb ’ used; as 

not many screws can be left itr while 

shaping. 

.^Vllop, tljft tpiP of the filler is .built 
the' table is ..removed. * .Two pieces, 
i-Cactly the same' thicknc.ss as the^ 
.irm should forth the next layer, apd. 



#,MI 

111 !' ■i|j.u-.c. hctwi'cn them w-iU. corre- 
‘.piiiil with the wiflth of the arm 
(loivcl. 'rile bottom then can be 
bmlt in .1 manner similar to the top. 
.Siiiin- >hi’>rt laths of very straight 
pine and about J^-inch square 
an- a great help in shaping the fillets. 
Thi- is better than to rely entirely 
on sight and touch, as both hand 
and eye fail to detect .slight flats and 
lumps, after the craftsman has been 
woi-Uing at the job for some time. 
Wherever the lath is tried on the 
fillet it should bed .along its entire 
length. Sometimes these large fillets 
arc built in four or more sections 
iiir convenience in handling, both 
in the paiternshop and in the foundry, 
as the fillet must be drawn in*o the 
barrel space in the mold. This ad¬ 
vantage, however, is balanced by the 
extra trouble in jointing and screw¬ 
ing the sections together after each 
cast. Jointing .also destroys the re- 
b'abiUty of the fillet as a guide for 
the arms. When the barrel is long 
the fillet extends from .end to end. 
and it might be wise in such a ca-e 
to make the fillet so that the top 
above the dowel can be drawn into 
the barrel .separately fiom the biiltoni. 
When a fillet is made the barrel 
should be turned around and the 
olher fillet built in a similar way. 
In this case new saddle pieces have to 
be made, and probably a new fable, 
as the .angles will be different. The 
careful workman will put on all the 
necessary center lines for both fillets, 
and make the fables and saddle pieces, 
before be begins the construction ol 
the fillets. A slight error in these 
fillets will produee a big error in the 
length of the arms. Two views of 
the barrel with a finished fillet are 
given in Figs. 18 and 19. 

It would be impossible to bolt the 
arms to the barrel unless provision 
is made for the nuts inside the b.ar- 
rcl. Hlocks /I, Fig. 20, should be 
built and screwed inside to form a 
square face for the nuts. When the 
bolt holes have been bored the whole 
pattern is ready for assembly. The 
saddle pieces which were used for 
making the fillets arc used again. The 
barrel should be set as it was when 
making a fillet. Thi.s means that in 
the length the arm will be level. A 
saddle piece should be made for 
the arm to rest in. The arrangement 
of these saddle pieces on the floor i.s 
shown in Fig. 17. The hook-bolts, 
two for an arm, .are fixed as in Fig. 
21, and when the arm is pushed into 
its position the nuts can be screwed 
on the inside of the barrel. In ad¬ 
dition to the bolts it is as well to 
put ill some temporary screws on the 
outside. The arm may he removed, 
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and the barrel set to receive the other 
arm. It is advisable to bolt both 
arms in their positions resting on the 
floor. When the second arm has 
been fixed it is not necessary to 
remove it. The oilier arm' is hoisted 
into position uitli a block and tackle 
or .a crane, but as it has been in 
position it is not difficult to replace. 
'J he completed pattern is shown in 
Fig, 22. It is probable that the top 
arm will droop a little, unsupported. 
Stays are fitted between the arms to 
prevent tliKs. It would be awkward 
to make and fit a half-lappcd frame 
between the arms. The stays which 
are shown in the sketch should be 
dowcllcd and also screwed to blocks 
fixed on the arms. Before the holes 
are liorcd, however, the arncs should 
be tested fur pos'ifion. 

The di.staiicc between the tips of 
the arms On the centers can be ob¬ 
tained from the floor, and the work 
tested with a steel tape. The best 
tc-t. however, and the only one which 
prob.'ibly will satisfy an inspector, is 
to drop .1 plumb line from the eenU-r 
of tile top palm to the floor, or the 
to|) of fhe .jlhcr arm as the case may 
be, the CfiM.'r having previously been 
marked. 1. reasonable skill has been 
expended in m.aking and marking oil 
the uuions parts, there will be no 
inaccuracy. 

If the work is large it is niiieh bel¬ 
ter to disa.sscmhie it and convey it 
to the foundry in parts, where it can 
be put together easily and quickly. 
The screws- which must be drawn by 
the moldcr to get the fillet and the 
arms withdrawn from the mold, have 
to be painted round, so that none will 
be nnnolked and left in. Moldcrs 
do not always remember to try if 
they can get every piece free, before 
bedding a pattern in the sand, al¬ 
though they should do so, and as 
with other steel castings, df square 
corners are wanted anywhere because 
of the plating, the fact .should be 
written distinctly on the pattern. 

For small brackets of this type, or 
even of the type described in the 
pre.viou.s article, the arms may be 
con.structed and fixed to the boss in 
another way. Where the arms are 
only 3 or 4 feet long it would be 
manifestly absurd to .so build them. 
They may be -bolted to the barrel,- 
and it might not be possible to dove¬ 
tail them. The usual practice and 
probably the bcsit is to make a solid 
arm of two or three thicknesse.s of 
timber and screw extra thicknesses 
at the ends for fillets. When this is 
done the whole can be shaped at one 
operation, and fitted to the barrel. 
•Screws will hold it quite rigid, but it 
will be a great convenience for the 
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< raolder if dowel pins are put through 
the fillet into the barrel. These 
dowels should be IJ^ inches or 2 
inches in diameter, anfl with a good 
handle so that they can be with¬ 
drawn easily. A .suitable form of 
dowel is shown in Fig. 24, and such 
a pattern shown finished in Fig. 23. 
It is often possible with these small¬ 
er brackets to screw the palms to the 
ends of the arms, cither leaving the 
tnolder to arrange for the fillet, or 
making the fillet .separately against 
the arm and palm so that it can be 
drawn in. If the foundry is near at 
band and the patternmaker can be 
in attendance, or can be consulted by 
the moldcr, some dctiiils can be left, 
although it is wiser, within practical 
limits, to leave as little to the foundry 
as possible. After all, the pattern- 
nuilcer is working to a drawing, and 
it is not quite fair to the molder to 
e.spect him to know what is wanted, 
when he has not the opportunity 
to study the drawing. 

There is no difficulty with the shaft 
core for tlic bracket, a plain board be-' 
ing all that is necessary. 

Types of Foundry Build¬ 
ings Descriliicd 

'I'he Au.stin Co., industrial eiigineeis 
and builders, lias just issued a new 
booklet known .as catalog No. G. It 
contains cross-.scctions of the com¬ 
pany’s ten standard types of biiild- 
ing.s and gives a dcscripl-on of Austin 
service, to foundry and steel plant 
owners. 

The object of this booklet is to 
condense llie dcucriptioo of the Austin 
company's complete building service 
to a booklet that can be readvf- ifpur 
or five minutes and that wijf*'*<« 
pocket conveniently. ‘' 


New Core Binders. 

A new form of dry core binder 
has been developed by Corebhid, Ltd., 
S Castle street, Finsbury, London, 
1?.. C. 2, England, and arrangements 
are being considered fot marketing 
this product in the United States. 
Since the powd^ is furnished in dry 
form, it can easily be mixed with 
the .sand in correct proportions eveW; 
if the sand is already moist. . Jlte' 
proportions ' of binder .'.necessary. Vary 
from 1 to' 20 to 1 to' 40 . according 
to the nature of titc sand used. - 


A recently patented mixture for 
making molds for casting light metal 
articles is made of plaster of pails, 
40 parts; asbestos fibre, 30 parts and 
brick dust, 30 parts. 



Bethlehem’s Ingot Mold Foitn||i^; 

Direct Metal From Blast Furnaces as Well as Cupola Metal is Uaed~Arrarig[em<?4t/ 

For Storing and Ckarf^ing Coke is Uuique—^Molds Are Jv 

Poured From a Long Platform , 


By E. C. KREUTZBERfi 


Q KIOR to the tremendous ex¬ 
pansion in the steel produc¬ 
tion facilities of the Bethle¬ 
hem Steel Co. during the past 
few years, all of the ingot-mold re¬ 
quirements of the company were taken 
care of by the iron foundry at the 
I.chigh plant. This foundry had sutti- 
cient capacity to produce 4000 to 4500 
tons of ingot molds per month. After 
the Bethlehem Steel Co. took over the 
properties of the Maryland Steel Co., 
the Pennsylvania Steel Co. and the 
American Iron & Steel Mfg. Co., the 
capacity of the foundry at the Lehigh 
plant became wholly insulhcient, and it 
became necessary to purchase a large 
portion of the ingot molds required for 
■the operation of the various works. 

• In order to meet the needs resulting 
from this expansion, the erection of a 
nyv ingot-mold foundry” was undertaken 
at Bethlehem. This plant, which only 
recently was completed, is an unusual 
establishment. Its capacity is 10,000 tons 
of ingot niold.s, .stools and bottom plates 
t)er month. This output not only is 
large enough to supply the full require¬ 


ments of the Bethlehem Steel Co. plants For this rea.son araiigera«ints«wpre,'!Sfi^^ 
at Bethlehem, Sparrows Point, Lebanon for melting pig iron when hot 
and Steelton, but 30 to 35 per cent of cannot be obtained. Two cupoks,'4^ 


the total capacity will be available to 
other eastern .stcelin.akcrs. The new in¬ 
got mold foundry contains about 
85,400 square feet of floor space, has 
a ma.ximum length of ,550 feet and a 
maximum width of 272, feet. Of this 
area, a 75 x 275-foot'space is given 
over to the raw nniterial yard which, 
unlike the stock department in most 
foundries, is completely covered by a 
roof. Of an unusually substantial 
character, the foundry building has a 
steel frame, brick walls, a poured 
gypsum roof and other details which 
make it tljoroughly fireproof. 

Mixer Metal Used 

Due to the general plant layout at 
Bethlehem, the ingot rfr.old foundry is 
arranged for handling both hot metal 
and pig iron. Hot metal is obtained 
from blast furnaces which supply all 
other departments of the plant; hence 
a supply of hot metal cannot at all timc.s 
be obtained at the moment it is required. 



lie:.'* * 







with a capacity of 40,000 pofuiidifc 
hour, and one 4S0-ton mixer cqmp^W 
the equipment for providing inelafv^ 
this foundry. Of the raw material 
the cupulas, 90 per cent is bessernerv^j® 
iron made by the Bethlehem Steel 
in its own blast furnaces. The, 
ing 10 per rent comprises scrap o'rigjq^j 
atiiig in the various departments df t^ 
company. The mi.\er, shown in an' 
companying illustration, is of standw^j^ 
construction. It is equipped for Imr^j 
ing oil or by-proiluct coke oven 
and hot metal may be maintained in', St' 
at a satisfactory temperature for gay. 
desired length of time. 

The arrangement for handling. tH< 
charges for the cupolas and for facili^ 
fating their operation generally 'is ,o,f 
coiisiderablf interest. For servitig.' the 
cupolas, there are two platfori^f ob«. 
at the level of the spout and thtt'other- 
at the charging level. Pig itroit,. anl 
scrap are loaded into flat boxqe^^^i^i. 
are brought to the .charging, ciletfortt' 





Kia l~llOLntNO FLOOa and Mt SllOWTN'a EQUITMCNT for FSODVCINQ INQOT MOLDS AT TIIK NKW FOUNDRY OF THK RKTltLElIKM 8TECL CO. 
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^ Firf. 3—'The Cupolaa ' arc 
Elevated go That the Bc»t- 
toma May he Oropped 
Directly Into Cars Instead 
of on the Floor. Thus Sav- 
mil Expensive Handling;. 
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by means pf fwb ^Uitl 'ciann whieh'' 
span the. 

charging floor ■ thejjr 'aTO bug¬ 
gies whicii ar%'%ti»l)rf'-to;': ■ 

charging door*" jKrtjoi 


charging door»‘iWliert^tbe'^ iron* aTO 
soap , .charged 'By. ^4 - to 'iba^e 
proper^^'ii^lriOTtbh ,.of' fuiS^atid inielai. 

All ironLia.liijr, y«i4ht;.,’(hel,i' 
however) i». diarged by. yoliiine. :. 

■'"■ , Cvke '" 

The '^0 is charged thrbugfei. a|ifs. 
at the frotrt, of the onprtli^ .aiiicl, uthe 
fuel thresh doOts fbae- 
ddivcfed’ ,t» tfce.^iouiidi^;- w Csirs ^>cSk , 
are spotted .'^ver-- traicir ■ hoppers:., 
froBPvthe- b^*(S!^.-of .-..■tKe'- faeippers^rthe 
cope [ 'is- cim«yeibHy“a ■ 
hats above .tlMt'.xhargdng^flattr . These, j 
bma are- three; in:'asdi.eadi .iiM" : 
a (!bpaidty.'9i''iiI*thids:.;<^rooi.V)ha^bi#' ■'<. 
the ftiet. paikeii''.'infO; fijefiiiT*(»ibme;lMi^K'V.^»AV.; 


B. wrotsemn ■ jR-..Bi!m»isfeT .riwntcBfe’ nwip »r w s- ■ 

laiv laeve, r'MMieA aa. n i B sj r ■ T |ie i m M aa» 'BOA’-.iy;-/,-.«/ • . <• *&•». • » ’ • • • i'i-SC Sf*y 

eUi the, flow being:, conttoBM by meana. 

of gates at the boftonw of .the Htts. . the . pattern is set|i*g^'t»vey (tide g i^Med ctmem^rPOjtt^^^ 

In order to facilitate the, removal ol the spindle, being maintained ri|pdiy in ' ™ W'ue “hd. ITS 
refuse from the cupolas, the latter were position by the use. of an arbor whichi. .tyheft wmipcd) 

built at an elevation so as to afford fits inside the top of the pattern and reaching .from the :i^ 

ample clearance for cars which are spot, centers it about the spitidle. The flask 



may be pourtht'frofli. the 


ted houeRth them at tho coixctusion Qi n*vfi i« a<^v?vjvu waiiw *.»»m uvs^wu, «ab«.a - - ’• »t> ' —* ~'.i-'iT**'''.'"7 

each licat. Into these cars, which 'tper- which sand is fitted in between the to. pOur Wi^taut 

ate on rails, the bottom is drojiped and spindle and the pattern, and between mold, tbjfljti^ .apatte^g ; 

the cars then are pushed to a dump the pattern and the flask, both’ being "Wta*! the sprW; tS .Sufmoa^^,, .^j^if . 

where their contents , arc <lischarged. rammed together, 'tby flask is then la^e sand box.; ,. /, 

This system greatly decreases,- the -lifted and the pattern drawn. The ram- of .the concrete 

amount of work necessary aronnd the 'uing of the molds is done in pits, and form supercedes the: .old metttw‘.bl‘ 

• upblas and accordingly cuts down the the molding of the bottom and spindle *" It. has been .\|«#i 

cost of operation. In or<ler to have a *n one piece results in a smooth , cast- ‘**® platform makes it pow’ffifel 

clear space beiieaVli the copulas, the iw since this method prevents the semblc, finish and pour the'ii , 

bottom doors are' kept in place by -formaton of (iijs which result .;wbeu the» *''®***'‘ facility and a greater, 

jers,'’which aie released 'piffttle is not integral tvi^ the bottom safety than ^ ,.is possible with’ 

From the molding pit the molds are 
tran.sferred by cranes to the drying 
ovens. There arc eight of these ovens, 
each 12 x 25 feet. They are of the 
car type and , are fired with by-product 
coke oven gas.' The entrance to' the.se 


pneumatic plungers, 

. at tlie time erf dropping, ■ 

. lip; tlie folding' rtloor, specially dc- 
sfehed . .Vpari'' flask- are used. The 
flasks arc cast iron. Unlike the prac¬ 
tice at many plants where the spindle is 
molded separately and set on the hot- 
tcmi plate, the nethlehcm Steel I'o. molds 
th^J^jk] and spindle a» a unit. In 
the spindle - 

|)^^^^|wcycd to the c.a.st-iron plate. 



pouring method. 

' iletwral ’Vf^ 

In addition to the ctiaaes^ ' 



material storage yard, thfe aisMg/,ja«i'V;^ 
cleaning section of the' 

ovens i,s on the mold'inTside • and“'the ''*''®** with one 40-tcn anii.;.il»0*i^d,b,rf' 
exit, from which the dried molds are 
.lisrharged. i.s on the pouring side of the *'“1“ 

shop. On being withdrawn from the 

The foundry is provided. 

. mixing screen and with 
, system for conveying mbld^r.#Mtd,,jW'', ,' 
,-,thc various floors. ' A .30 toia; JarsTf^'i'^ 

. ming machine baa jiist bm 
.ramming the mo)^.' '’ V ''' ".i.: ■[. ' ;■ 

The foundry is provided 'with' a ’.ftifl.'. ■ 
e<?uipmcnt of flaa^ large '-^ug|i'to 
produce molds for ■ ingots. ranging , , «•. i 

■ rtW! way from 6 X 6 ipshcs to, ' 

80 inches. Ingots of ' tbe,^ 

A weigh .34,000 poph^. each. ■■ 

^:||uipmcnt includei a wet pf^|: 

“'material for luting the 

for mix mg foundry'■ faitW.i';' 

, The ■ foundry « proffer vyith', the. 
necessary efluipment ■■fot'' finh^ibg past* 

;* iron flask»,':iBc|udiidf -a pfarien;'ai.«iMltt^ . 
'••■O' and ’Scalfe' aM « 

for' welghitij^tne individuai molds , 




drill 

hand 


no. cpMitm 1^34 ttm'lKo ovgXM.ntK.uouis ABK sen;., tip ^LiuiOSiUK .t iTS-rooT as well as for weighing Carload ship» 

CO.V(*KTK PWtFPBM OX wiiini TllK ninkiTtlH HI^XM WHKx wiVRlxtl ments of molds and of raw materials. 







O N THE evening of July 4, ance was a trifle unprepossessing—if you speeches by proiuiue^ citizens, and 
which is also known and know what I mean. In the course of community singing, lii a booth ncar- 
reterred to in these United time I have come to share her enthu- by a gentleman and^s wife lately 
States and outlying island siasm and now I am as willing to uphold from some place in^ntral Europe, 
possessions as' Independence Day, I their claims to feminine pulchritude as dispensed ice cream .gjfid carbonated 
went for a stroll in* the park with any knight of the olden time who laid beverages. Needless to say the drinks 
the ultimate o.bject of viewing the a spear in rest to prove the superior were not sold under a good old 
fireworks. Not verbal fireworks, but charms of his lady love. From occa- sterling Anglo-Saxon title. The same 
the real old siinon^ pure article, sional remarks which I have heard process of evoliilion that is gradu- 
rockets, pin wheels, nigger chasers these ladies make, especially on pay- ally wiping out the predominance of 
and roman candles. The younger days, I am led to believe that the any one race or nationality in tliis 
members of the family had brought feeling is reciprocal. All of which country is also playing hob with Imr 
home glowing accounts during the day of course is very interesting to me, language. How else do you account 
of the progress of the work. Every but what do you carc.> Nothing. for the fact that drinks which were 

step in the process of setting up the We went down to (he park and known a few years ago and still arc 

frames and scaffolds for the. set after strolling around for a while referred to in Boston as carbonated 
pieces was carefully noted and re- we found a nice grassy spot and sat beverages are known in Buffalo, Erie, 
ported upon. The evening meal was down. The crowd began to gather Cleveland and all points West as 
hurried through and we were on and one of the young ladies ventured “pop”? The attention of 'the .secret 
the Way. • • the opinion that there were about a service department should be direct- 

I was accompanied on this cxcur- million people present. I was doubt- cd to this, the word "pop” lias a 
sion by two charming young ladies ful. I told her 1 was not in a position teutonic sound. 

who made up in volubility what they to give her the exact ligurcs but 1 Just before it became dark I saw 
lacked in stature. 1 liave been paying was quite positive it was not a a hat waving above the crowd, The 
these young ladies' room and board million. “Well, then," said she, “half old dip looked familiar and my opin- 
bill for several years. I even buy a million?" Judging from my ex- ion was verified a few minutes later 
clothes for them occasionally and if pression that I did not agree with when 1 made out Bill's long no.se 
the shoes I bought for them were her she compromised by saying, “It and bandy legs. Wc celebmted his 
placed end to end they would reach is the biggest crowd / ever .saw." arrival with another roui^W^'^^the 
from Fire Lsland light to the Golden I told her she was perfectly right, "ice cold” which Bill rcW. '.''“n- 
Gate. that was just about the exact size sisted upon paying for. S , 

They arrived at our modest home of the crowd. The mayor thanked the vSu^^diltnc 

within a few years of each other, There was music by the band, and all, for the attention to his few 

without credentials ^ ^ _ remarks, he hoped 

of any kind. In . '■ Iwr would have 

fact they brought / . //\ , ' //'> ' the pleasure of ad- 

■ - \ /: •' / . 1 ■ , dressing them again 

on the next Fourth 
of July (great 
cheering) then an¬ 
nounced that the 
band wou 14 play-s 
“The Star Spancflad ' 
Banner," to which 
he hq^ att would 
fend their’ voices, 
after which the 
pyrotechnic display 
would take place. 
Immediately after 
proclaiming to all 

that their appear- m CBOWD BtnAN TO QATnCB the world that this 


notning, noc even 
the clothes on their 
b a c ks. My lady 
wife, who is a* 

' suspicious nature 
where strangers are 
concerned, waived 
all ceremony on 
, their account and' 
welcomed them 
quite effusively. 
I thought, at the 
lime, that she was 
rather over enthu¬ 
siastic considering 
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was the land of the free and; the hune 
of the brave, the browd wilder stampeded 
for the section of the field which had 
been roped off. t was quite satisfied to 
stay where vre were but thifi young 
ladies insisted on getting down to the 
firing line. ' 1 had received strict 
orders before leaving home’ to be 
“careful of those children and keep 
out .of the crowd” but I decided', to 
take a chance and if anything hap¬ 
pened .1 couftblame jt on .Bill. 

Me went i^nd and by the judi- 
cioua use of'^Pt elbows and'yelling 
of "gangway" every few steps we 
finally found ourselves up against 
the ropes. Soon the show was on 
in full swing and a chorus of "Ohs” 
and “Alls" greeted every rocket. 

I asked Bill if he had any idea 
how fire works were made. He said 
he had seen some fireworks in the 
foundry on different occasions when a 
mold blew up or a ladle of iron 
upset, but that was as far as his 
knowledge extended. I said it was 
simply pitiful how 


little the average /T 

man did know and 1 

he agreed with me. / \ ^ ) __ 

"Why, even in the uj f (* 

foundry business," ) / j 

said he, "the con- 

dilion, of affairs is \ ) jf7{ (? 

gelling worse all 

the time. In. the I X 

olden days, when ( / O 3 

we were ' young, a riA 1 

man bad the op- ^ I {f( / 

portutilly to learn // /_ 

every branch of ^ 

the he 

did not care to 

take advantage of 

it, that was his own fault. In 

r and degenerate days the 
so divided and subdivided 
cd that a man only gets 
ity to learn one opera- 
cycle that goes to make 
a casting. Hgt is only a cog in the 
foundry gear ■wheel atid if he drops 
out they can put a plug in his place. 
The all around foundryman will soon 
beclassed with the dodo and the 
great auk. There soon won’t be no 
such animal,” 

"Oh," I said, “I don’t know about 
that, i heard, the other day of at 
.'One all around foundryman'' 
rigtht here iij \ ■ 

“I^d .hke.r ta see. Kina.” ,sa»d Bill, 
“where 

•‘Weli>’ said i, W 1 

know about him' and 'ithen- you' can. 
use your own Judgment whether you 
want to go and see hint.' or not A 
friend of mine was out along Apahau'' 
kee avenue the other day selling 
foundry suppHea Me saw a sign oyer 


THE POUNPRY 

a small ’ Wilding ' ‘Brass Foundry,'-. 
and he attempted to enter. The place' 
was locked but he was a determined 
kind of bird and besides bis sales¬ 
man's conscience (if there is such a 
thing) would give him no rest if Ite ' 
passed a foundry without attempting 
to make a sale. Uc knocked at the 
nenrest house and a large colored 
. lady came to the door 'with her sleeves 
rolled up and her arms wet from the 
wash tub. My friend bowed politely 
and asked the lady if she knew the 
foundry proprietor, or where he lived. 
She -smiled on him expansively and 
said, ‘Ah suah docs, why ah owns 
him, he’s ma husban an he lives 
right hcah.’ Oar hero made known 
his business and asked if he might 
have the privilege of seeing him. 
‘Why, ce't'niy,’ said she ‘come right in 
an set down; he is ont just now 
delivering de wash, he ^ 

will be back in a hour 


. -. 'v ' .rmn 

>y ioundrymen ' to 
ployes^ and predicts a Sta,t«f;of 
when the preseht 
foundrymen dies and. the 
BOW growing up is placed 
“You should change yoUr'^tj^h^.i^M 
Gloomy Gus," 1 said to 
is nothing to be alarmed .abo^'’l^jfj|^@ 
situation that is causing; - 
your friend, the department,ot 
so much uneasiness is simply' 

Of times and methods changtDKj^ 

we are young enough, we change,’, 

them and if we are not, we sil.Cm; 

fence and grumble because thing|,;s(i((|iS 

not done the 'way they 

wc were boys. Alt the grumbt%j’'|i® 

the world will not stop the mar^: 


; • V c* ^ 

' • -/ - - 


„tl»A.. M/q 


nu8 WAS Amm nii.y tni sanst 

or two and will be right pleased to 
meet yeh.’ What do you think of 
that for an all around foundryman?” 

"Sounds good,” said Bill, “but I 
don’t believe you. Your argument ia 
irrevelant to the point at issue. When 
I spoke of an all around foundryman, 
I did not mean one who was all 
around the neighborhood. Neither 

had I reference to one who was 
all around like a beer barrel or a 
doughnut or a pint of half-and-half. 
What 1 meant was a man who had 
learned the foundry husinclbs thor¬ 
oughly, Thie situation in the foundry 

industry Is really becoming serious. 

So seriods fii' fact that tbs, United 
Statqs government, through ' its de- 
pepUttment- of. tabor, is preparing to 
take .acUoA in the matter. Ipi a pre¬ 
liminary; report prepared by the de¬ 
partment,, «* f 8 pointed out that the 
siipply, of skilled fptmdrytaen is en¬ 
tirely inadequate' to cope with the 
present volume of business. It re¬ 
grets that there is no apppren.t action 


events. So long as men have 

and use them either from purq lqVe! 

achievement or for love of 

gain so long will industriaf^ CO]^^^ 

-tions keep changtb'g:J^''-Viiip'A 

for the industry witliw^il;'^ 
“P s'<d dying for waqi'of 
[c competent overseersand' 

y y \ operatives after we fake $ 

W ^ our hands off the wheel/ ; 

rl(\ f think you may let the 
A) f \ “P'^**'***'®'' fob* yoor i^eas-- ' 
j V nrc any time. There Were 
< J castings made'i^ on. 

Y ' 7 ‘bis old eafth, 

A V,— ^ thousands of jiitoa 

1 A before the prjjke'nt 

V l\ • generatidjk, o(, 
ft \ y foundrymen •' 

I I \ ihdr way 'the- . 

/ / ] 4, istence, and^jthere ; 

is no tcasoi(|i .why,; 
_||||JL|jj||yy there sliou|^:'...'aqt^;.' 
HBBoCElfflHi be ' c38tin8SE’;■h^de'■■-"j; 

after the -^jitiibnit- 
of them' .hdt-lfbe^ -' 
permanently bedded in a pit sijj'fort by ' 
two in the cemetery, ' Jj.. ” 

“The day of the all arquud -md)4<y 
or foundryman has gone'-.iThc''.. 
tendency in the foundry a^^ qvtry 
other business is to divide e^fi(y'oper- 
ation into its component -j^rts, ia 
order to employ more jnea; gild 
get a larger output than womd othlrr 
wise be possible. In this way g , 
minimum of individual s^) is aU 
that is required on the pakt of. the . 
operatives. 

"The men in charge of foundriw need 
to have a general kno'wledge ot 
foundry operations but not necessarily . 
an intimate knotyledge of all the de¬ 
tails. The boys .veho; are destined to 
become foremen and superintendents’ 
will find ways and means to get the 
necessary information. It is not the 
man who knows the mosit, who is the 
most valuable. It is the man who 
knows how to.’use what .he knows. 
Grah.t did not h,ave any reputation as'. 
an A-1 all around soldier when Lin- 
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How and Why in Brass Founding 




# By Charles Vickers 


iiHiiiiiiiniiiiiiiiiiiiiiimiiiMiiiiiiHiiiiiiiBHiiiiiiipniiiiK 


Proper Sand for Brass 
Castings 

H^e operate a mall brass foundry 
and have been advised by one of our 
customers that we could produce finer 
brass castings if we used a Prench 
sand. We have tried to secure some 
of this sand but so far without success. 
Can you advise its where to procure it? 
Also we would appreciate any advice 
coneerHin ■ the best sand to use for fine 
brass cas:,igs. 

French siand wotild be entirely un- 
*ulted to the class of castings being 
made in a small ordinary foundry. 
This sand' Is ti-sed in making statuary 
because it can be haniiiicred against a 
pattern until so compact it will not 
break or tear when the section is re¬ 
moved. It is not suitable and is too 
•expensive for ordinary molding. If an 
excccdingl.v fine grade of sand iS’ de¬ 
sired, Windsor Locks as it' is known 
would' be suitable, and it can be ob¬ 
tained' from any large foundry supply 
bou.se. We are of the 'opjnip'n, though, 
that satis faefory castings can be'nit^ 
hv usinc or'dinarv brass molding sand 


make a specialty of fine grades of 
lir.iss .sand. Probably the sand now 
being used is of too coarse a grade 
and if this is found to be the case 
on comparing with the fine sand, all 
the old sand should be thrown aside 
or lie stored and used in coremaking. 
Oo not mix it with the new and finer 
.‘•and. otherwise the castings will show 
little impi'iivement. 

High Pressure Alloys 

ll'r have lately experienced difficulty 
ill getting castings that will not leak 
undn air pressure. We have tried an 
alloy of copper 90 per cent; phosphor tin 
10 per cent. The phosphor tin contained 
S per eeit! phosphorus, andfihus added 
0.5 per cent phosphorus to the alloy. 
Another alloy tried was (Opfidt, 88 per 
cent; tin, M'per cent, and s^c, 2 per 
cent, but both alloys leak at'SOO pounds 
air pressure. We ore careful in melting 
the metals, using plenty of charcoal, dlid 
have tried both oil-fired and eoki-fired 
furnaces with the same results.'’' We 
make'the cores itiiih flour as a hiMcf, 
making them weak, then spray with 'lin¬ 
seed oil to produce a skin. 


It eontaineil i<>o much phosphorus, and 
the 88-10s2 i.s notoriously a ditiicult al¬ 
loy to withstand pressure. If neces¬ 
sary to use one of the two alloys that 
have Iwen tried, select the first one 
mentioned, but instead of nsinj4PsS^o.s- 
phor tin, change the formul|ff' ■'.^ler 
90 pci cent; common tin, iK 
phosphor tin, 2 per cent, and^|^£i|i&tle 
lead can be added, about 2 per cent, in 
place of 2 per cent coppeef or even 2 per 
cent of tin, the alloy will be improved. 
The following alloy, however, has been 
very successfully used for castings sub- 
jectedf to air pressures. Copper, 82 per 
cent; tin, 7.S0 per cent; einc, 5 per cent, 
and lead, 5.50 per cent. See that the 
castings are made .with exfra high heads 
to gdve plenty of pressure to the metal 
and.pour with the metal hot, 

Bushings ofCopper' Alloys 

We have, expprknced considerable diffi¬ 
culty in making iushings of pu alloy of 
copper, 80 ph Cent; tin, 10 per cent, and 
per cent, ' ^e e'xcr^sc pit rea- 
soiiisife, 'iar'e f»» m^Jftnff''''aitd folding, 
iMng ckt^iVff^i/iP‘llif %i^al,' and work¬ 
ing the sand as dry as Pestle, but the 
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hahs. 'How eiu% we reniedi' iliU con- 
d{iio»t' We also wotdd like to Jirorn 
where we coa. ohtMn'reliable informafivu 
l oucerniHg ihie state''of the copper mar¬ 
ket. 

ThWe is a possibility that tlie porosity 
of the bushings is due to high sulphur 
in the fuel used in melting, the metal. 
This win result in a furnace atmosjdtcre 
strongly impregnated with sulphur di¬ 
oxide gar, which will he' absorbed by 
the copper j{ ' the charcoal covering 
tarns away and exposc-s' the metal to 
the furnace gases. Thi.s gas i.s also 
formed in the copper when sul|)hur and 
Oxygen come into contact, and as the 
copper takes up both these elements 
readily, the gas is easily formed in the 
copper. 'This is a simple explanation of 
how the gas is formed; in reality tlte 
reactions are probably quite complicated. 
To prevent the formation of holes, the 
rnelal must he protected from tlic two 
elcmc iits that cause them. This can he 
done hy covering the metal while melt¬ 
ing with a tenacious flux, such as a mi.x- 
furc of powdered glass, borax and char¬ 
coal. Use about one part borax and 
charcoal to eight parts powdered glass. 

Reliable information concerning the 
copper market can be obtained daily by 
subscribing to the Daily Iron Trade and 
Metal Market Deport, Penton huilding, 
Cleveland, O. The subscription is $10 
oer year. 

Cracking of Aluminum 
Crank Case Castings 

■ Wc have experienced difficulty in east¬ 
ing a four-cylinder aluminum crankcase, 
about 18 by 9 inches in sise. The inside 
of the case - is cored out and although 
are have made the core as soft as pos¬ 
sible caiMistent with sufficient strength 
forjffUttHMg, the casting cracked over 
tl^^^^^aross almost the entire side, 
pot the core as soon 
a^^KBw after costing. Could yon 

recommend a core mixttere suitable for 
this casting, dp Would you suggest that 
I- a wedge-shaped arbor he placed in the 
core, and then be withdrawn as quickly 
as the cope could be removed from the 
poured moldf 

It is seldom that a casting can be 
released from the sand after being 
poured in time to permit it to shrink 
' . without cracking, because it is necessary 
' 'to. wait until the mytftl. is no longer 
liquid bqfiypeHhe rtmta can b^ removed, 
andt i ViStli' tttdit metals and itdkiys the 
contrulljkin' hgs then taken place, and 
the cracic .h%i., foyined if Ft,» gojng, to 
form. ;,AljJ«!finum broilyc is, gjg excep¬ 
tion % this rule ^ thaf, is ^n 

ta for 4fte.r 

cation there., u.'an 

before it ^cbnttacts, and if the ^di« ifl 
opened the caating is removed Without 
.diiieuHy, but If this is not done in time 
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the casting will grip the mold' firmly and 
he diflii^lt to ej'tit, and may possibly 
he broken,' 

Aluminum is tender as it congeals, but 
in spite of this complicated cored cast¬ 
ings are made continually without crack¬ 
ing- The important -thing is not to pour 
too hot. For a thin casting pour at 
1300 degrees Fahr;, by pyrometer, and 
use a core that is more easily burnt 
than an nil sand core. Such a core is 
a flour sand core, surface hardened b.v 
spraying with molasses Water. 

DifSicultieti With Fire- 
Mos^e CnuplingH 

IVc have c.vprricnccd, some difficuUs 
in making fire hose couplings. The 
work proceeds satisfactorily for a-'-pfriod 
of months, then we have trouble with 
cxce.r.titv breakage, the castings are 
found to be perfectly sound, but crack 
under e.\pansion. Our formula consist.^ 
of copper, 89 per cent; sine. S per cent; 
lead, 4.S per rent, and tin. 1.5 per cent. 
We use no scrap metals outside of our 
awn turnings and gates. We would ap- 
pierialc advice in regard to this’matter. 

The difl'u'ulty heiuK intermittent 
would indicate that .sotiii; impurity 
occasionally gels into the metal and 
produces brittleness. If the alloy 
were a yellow brass, antimony would 
c.ause this dilliculty when present in 
fr.actions of 1 per cent. With the* 
.alloy used, however, it is difficult 
to see liow .antimony can prodqce 
this breakage unless it is present 
in iiroportion.s higher than 1 per cent 
riie only certain way for discovering 
what causes the trouble is to have 
analyses made. II.ave a normal ca.st- 
ing analyzed, then when the castings 
begin to fail by breakage, have the 
broken castings analyzed and com¬ 
pare the analysis with that of the 
normal casting. If antimony is found 
in the broken casting and not in the 
■other, it will be evident what has 
caused the difficulty. Whatever it is 
the atmlysis will detect it and is the 
cheapest way of running down the 
difficulty. 

Benedict Nickel nr. Bene* 
diet Metal? 

■tj . 

We hq^-^w inquiry;^ for an qUey 
knowti . edict”. met^ and wc 

would lH^ to obtain th€-.‘farrnultt for the 
same, We have, the formula for "Senc- 
tjffckel, but this is .fipt the mixlury 
requifg^ We ,afsurpe.' tlg^^ wi.v(«rc . is, 
similar.^.to the ,, 0 dnurakjy. mefffi ,. tofiper, 

“Benedict” hi^e! is an alloy of copper 
and. nickel the propoitions of ighich may 
vary within conskleraMe limits, but 


. ; ■ - “X 

J'' 'jft 

usually it i^ citaipiSsed pf ' 
per 'cent, '%rckcl 20'- per , 

rolling mixture and' is used 
connected with plumbi^ 
cause it is white and ma^tain#^ 
able appearance after the nide^^' 

Ims worn off. “Benedict” metal^!», 
another name for "Benedict” 
applies to the salne mixture, ' .-'^il 
it is possible that locally .* ^b '/tSli 
might be applied to any 
therefore, if it is reasonably CffTtiti^'; 
a yellow brass is desired, the • i} 
mentioned could bc used. 
regular admiralty metal' it 
advisable to u*e some mixture that; 23 
well. H the castiitgs are tb • tie', j 
chined, the .following mixture' ' W 
give satis factlta: Copper, ^0 pe,^. i 
zinc. 25 per cent; tin, 2 per 'ill 
lead. 3 per cent. It would be 
to get a s.imple of this particular 
diet’ metal, and if it has a white 
It is a copper-nickel alloy; if y;et!t);^i''.j(;! 
copper-zinc alloy, .when the above?; 
turc should be used, and if it is'.goltl' 
color, it is a* red brass> and any, ..or..! 
ditiary mixture of red metal sti^. as;; 
ct^pen 8.5 per ctaf; ttn, S pCr cent|.;iiniei: 
5 per cent; lead, 5 per cent, wouldi.proyc 
satisfactory. ■ 


Properties of Nickel-f^ii. 
per Alhnyd ' ."p-r:, 

Ktndiv advise us regarding fifty 
nickel alloys such as capper.9$ futt-eent, 
nickel, 2 per rent We art conned-.jij^ 
regard tfi .the proper fiaurfinp 
lure for 'these alloys. :}S‘ . 

According to Hiorns there liinris Up- 
chemical compounds of cop^t , Wd 
nickel, neither is there any/tsat^tid: 
mixture, as the two metsds ..firm - st;^d 
sohuiniis or mixed crystals all 
portions. All the alloys ■ wltji', ,e>tc<S 5 .s 
of nickel are magnetic, ati*l' '.ndth 
excess of copper are nonraa^otic. ^bfi 
drawn alloys of copper 98 p^!i'; 5 «itf,. and 
nickel 2 per cent, have a ten^U strength 
of 32,200 pounds per Sqiiare''htch^ and 
when hard drawn. 33,W2 pc^nds tetmie 
-trenglh. With S per Cen^ nickel.t^e 
tensile strength of soft ^awn 
rial is the s-ame as thjt 2 percent nickel 
alloy, and at 25 per cciit, nlcket, t)ie, 
tensile strength is art^d 61^,OW pounds 
per .square inch.' ,' ' ’ " 

In casting an 'alloy of copper 
cent and nickel 2, per .cent, treat ■ it in 
every respect thp same as pure cO^r 
.as the content of i^ckel is too small to 
have any effect from a foundry stand¬ 
point. The copper-utckel alkiy will. re-, 
quire deqpffizing exactly the same as 
in the cage of pure copper, ofheryy.ise 

. silico-ciileium . copj^ 
or magnesium-phosphor '„fi(?pjper shottld 
be used in deoxidizing copper for shell 
bands, othervyise its dtt^ility 


Where Converter Castings Are Made 


Cupolas Used for Melting the Metal in Converter Steel Foundries Show 
Remarkable Performance When Compared With the Practice 
Current in Most Gray Iron Shops 


HliN Henry Wessemer con¬ 
ceived tlie idea and later put 
into actual practice the princi- 
l)lc of blowin;; a current of 
asr through a quantity of molten iron 
thus converting it into steel, it is doulrt- 
fiil if he realized what a tremendous 
impetus the invention was to give to 
world trade. The development and im¬ 
portance of the steel industry may be 
likened to a certain extent to the career 
of the distinguished inventor. 

There are many foundries in this 
country which make steel castings by 
the besseiner process cxclu.sivcly, and of 
the.se the Burnside Steel Fomulry Cn., 
Chicago, is fairly reprcseiu.iiivc. Thi.s 
company specializes in railway and trac¬ 
tion work, but also docs a general job¬ 
bing business in small and medium sized 
castings. The plan. 

Fig. 4, shows the ar¬ 
rangement of the plant 
and • the location of 
various units that enter 
into the manufacturing 
activities. The building 
covers .11,600 .square 
feet whichr may be 
divided into four sec¬ 
tions. Reading up and 
from left to right they 
arc: The molding floor, 

180 X 60 feet; sand 
blast and cleaning room 
100 X 20 feet; and the 
main bay 280 x 40 feet, 
one end of which is de¬ 
voted to molding and 
the other to cleaning 
the castings. The sec¬ 
tion of the building 
shown in the upper part 
of the plan 280 x 20 
feet is occupied by the 
'core ovens,. core room, 
cupolas and.' converters, 
the power house, arc 
welder and annealing 
Ovens. This wing of 
the building as well as 
. that portion housing the 
sand blast and tumbling 
barrels on the opposite 
side are * cxtcn.sions to 
the main building. The 
buildings are of .steel 
frame construction with 
the roof and ends cov¬ 
ered with 'corrugated 
sh'eet steel. The gat- 
^ide wall between ' the 


columns is built of brick to a 
height of four feet. From this 
elevation to the roof is one continu¬ 
ous window .sash c.Nlcniling the entire 
length of the building. Fig. J indicates 
the excellent lighting and ventilating 
facdilie.s thus afforded. The columns 
are 20 feet apart on the center litic.s 
and between each pair are twelve 6-pane 
sections of windows which are hung on 
pivots and e.in he .idjuslcd from the 
door. Fig. 3 also .show's a .section of 
the shop where the light work is made. 
A day's supply of cores for one of the 
jobs which is going through on a pro¬ 
duction basis is pilcil in the foreground. 
This part of the .shop, as may be seen 
from the plan, F'ig. 4, is equipped with 
11 molding machines of varisius types 
anti makes There are six Bnch hand 


jolt and s<)uceze, one jolt squeeze and 
pattern draw constructed by The Arcade 
Mfg. Co., Freeport, Ill., two. Osborn 
jolt and squeeze, and two plain squeezers 
from tile Federal Foundry Supply CO., 
Cleveland. In addition to these there 
are two heavy-duty jolt roll-over pattern 
draw machines in the main bay, bnilt by 
the Cleveland-Oshoru Mfg. Co., Cleve¬ 
land. 

Nearly all the work is light and is 
poured in green sand. Some of the 
molds made in the bay devoted to heavy 
work arc pourcil green and some of 
them are skin dried. It depends more 
on the shape of the ca.sting than ou the 
weight, whether the mold is to he dried 
or not, 

F'ig. 2 illustrates the machine on which, 
grousers are made for caterpillar ira^ 
tors. It is Bnch com¬ 
bination hand jolt roll¬ 
over pattern dr.aw which 
takes both cope and 
drag at one time. .In 
the illustration the rope 
and drag are ready to 
he taken away from the 
machine and set on the 
floor. After they are 
lifted, the platforms on 
which they arc resting 
will be swung in under, 
to receive the pattern 
boards. An ingenious 
roll over clamping de¬ 
vice is in use loa this 
machine. 

cope and dra(B ya¬ 
rned and tlm 
boards in plac?*<Br*bar' 
A, Fig. 2, is laid across 
with the pads CC rest¬ 
ing one on each bottom 
board. The clamp B is 
then swung upright, the 
gap' in the damp en¬ 
gaging the bar A. The 
ends of the bar instead 
of being round, are 
eccentric; therefore by 
a turn of the handle D 
the bar is- locked. . The 
end of the clamp Suit 
is threaded and' there¬ 
fore it may be adjusted 
to fit flasks of different 
heights. The pattern 
and flask repair shop ii 
located In a closed 
balcony at one end of 
the light work bay. In 
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FIG. 2-ONE OF TUB MACHINES ON WHICH THE OBOUSBE MOMMI ARE MADE—NOTE THE aAMFiNq BAB A FOB HOLDING COPB AND DRAG WiSufe 

TUBNING. FIG. 3-A UAV‘8 SUPPLY OF CORES FOR TWO MACHINES . .'t 

. ■■ • •/« 

.aclditiuii to the equipment of an ordinary Most of the work cnade on this floor over the shop in hull ladles. Thjs ap» • 
pattern shop a miniature aluminum and consists of raiscellaneou.s parts witli only plies only to the light work, llie heavy 
bra.ss foundry is provided in which to one or two molds of a kind. Some of castings, of course, are poured direct 
make or rep.iir metal patterns. The quan- the castings in thi.s bay are poured in from the crane ladle. Unless otherwise 
tity of metal used at any one time, of green sand, but most of the molds arc specified^ the heavy castings are piDtir^ 
course, is not large and is melted in a .skin dried, fias torches arc used ex- last from each heat. This is to s^re 
small open gas-fired furnace. tcnsivciy for tliis purpose, although in a higher carbon content in tliie -hi^vyr' 

One-third of the main hay is devoted some instances charcoal is found, to bo than the light castings. In tbef-gm-. 
to mcdiiini sized and heavy work, and more convenient. Frequently both verier the carfson is blown dowa'Ji),0ll8.: 
is sen'cd by a 7'/s-ton Northern crane, methods are used on the same ratdd; per cent or 020 per cent or evedylower' 
Here also is located a 6-foot Simpson the gas torch on the drag and the char- for some classes of work. "It ik'-poured . 
grintling pan for mixing the facing sand coal hre under the cope. from the ve.ssel into the ladle and A 'ter-,, 

for the molders and two jolt roll-over The method of handling molten steel tain amount taken to pour tlie Itgite castV- 
draw machines made by the Cleveland- is illustrated in Fig. 5. The tap ladle ings. After a given amount feat heed--'' 
Osborn Mfg, Co., Cleveland. These are is taken from the converter by the crane taken out it becomes necessary^ tO' rais^'!< 
utilized when .there is a large number and set on ;,,thc pouring stand shown, tlte carbon to a point suitablf^,-'for: tips-■ 
of molds to make from one pattern. From this stand metal is distributed all heavier castings. For this f^fposc *' 



■ 'OF-ITlE'-rOUNDBT RHOWING THE LOCATION OF HOLDING MACHINES. COBB ROOM, ttEI.TING UNTO, FOWEII tlOVSE .AND 

ANNEALING OVENS 
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lad^e' -of iron is lirDyslH, ilirvoi it uni 
the ctffiola .and enoufth nf iron tiaii^ 
fi’rrerl to ihe ladle of steel to liriiiv Hie 
carbon to the desired vOitit 
The "converter at the left, in K|^, .i. 
blows 'a 2li(!0't>nuild cliaree in .ilxmi l.s 
mihutds. When the color ol'» tin llnine 
iiiKKcatea that the firopev cailion ronienl 
■fia» -been reached, blowing i> stioi>i'ed 
and the steel poured into l;he ladle. Here 
the'ferjEosiheon and fcrreanaiiRane^e are 
added td'brjns'-tfto'the desited analysis 
Thf^'c.onvertetti are equipped with direct 
^nriwe.^ clect^IjS^V opfraled tiltinn ma- 
^nery. ’^icfeii^. two cupedas and two 
Converters in this shop, each iiair cmisti 
mtes a complete steel meltinR nnit in 
itself. At the time the photograph was 
taken only 'the smaller one was in eoin- 


n.issiiiii. 'I'he large eoiiverter is .seiie.l 
I \ .1 4J-iiuh cupola and has a rated 

1 apai ill 1)1 ijtKIO pounds The .sinallei 
one IS leri il tiy a iS-ineli cu|iola ainl 
blows JliO'i pounds each heat .\l an 
.'I'er.iee ■ i ihrei* hi'.il.s an hoiii that 
'.i.eaiis ihai the ,iK-in,ii cn|X>la has !•) 
si!|)pi) nearli 8(HK) poiiiid.s (>!' iron every 
liDiir lor (i ).r 7 hours .1 day, and not 
only tor one da\ hut for every day in 
the vveeU. Iron linindrynien who havt 
trouhle with llieii fiir»i.tee.s tsndd derive 
.1 great dial ol iirolit hy. talcing a leal 
out of tills .steel foiindrymaii’s hook 
In fact a ptt lornmncc that would he re¬ 
garded as remark.'hlc in most iron foun¬ 
dries is here treated as matter ol 
course. I Jetting A* tons iif iron out of 
a J8-ine1i furnace in D or 7 hours is 


looked u|i‘)n as an oidiiiary part ot llie 
'lays \vi u'k 

In the illnstr.ition, Fig. .s, it will lie 
noted lhal the wilidho.\ is eotisiderahly 
liiyhir than is n.siial in furnaees of this 
si/e. The sla;’ hole is ll inches above 
the sand bed, which means that the 
furnace liold.s approximately 1800 pound.s 
')f iron before each lap, anil therefore 
two taps will form a charfic for the 
conv crier. The sir.e .of the fiiriiace and 
the speed of the melting in an inslalla- 
tioii of this kind depends altogijl^p on 
the ability of, the con'^erlw l^.-lakt'fi^ 
•jf the metal The furnace 'iraarge edd- 
sisis of 60 per cent steel scrap in the 
form of shofi scrap, draw-bar knuckles 
and coil springs. To this is added 40 
per cent low phosphor jiig iron. The 
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< hsJSM, .are crtmparativeljv .j&ht, i ,3l» 
wiiii*, eonstittttjns a'-Wpdi^|wafi|2f^" 
ae^a^t of die iuij$lL,^rceniKli^ of'^^e'}' 
’j a»<l‘'^ thc. hjgfi tfnjper4- 

the. ratio b(;}icolcc to -iroM 
abottt S or 6 , to 1. A ’sltiwel' 
ful of " linicstohc i^ thrown on eacJi 
chj|fgc flux. A Waiii pressure of 
IjJ ouit^, is maintaiftccl tlrr^ii^ioot tiie 
heat aifed? is .supplied by a posittyc -jiires- 
?iMi» .-Ifewer. The ladles Vf ' iron are 
-<:frf}ih the i.amacA to the cdp» 
vcrteip l»y the ’eraiie.fvA'ftcr the .toclal, i,s 
bldWQ cranes again' take it- aw^\ 
The .analysis of the steel for nio.sl , of' 
ihe "wthk is 0-18 ■ per cent carbou, 0.30 
per cent silicou'.'.O.OS per cent sulphur, 
O.OS per cent phosphorus anil. 0.65 per 
cant manganese; ^The carj^on is soiiic- 


A // j • ’ * ‘'‘t . ' . ' 

'% F 0 'U';k p JR Y 

rw is.>.«>inf6rtaU(!,,h«^glrt;,far loading 
■ .M(if--'uriloadi»s.V)^ alsd Td of 

.tTaiitjwii^l? '■'the Josid pos- 

nijhfe .ivith life''i^pb of inirdw'having 
, oiie ^eel., .A. sjxur trac.k run* alongside 


the building atf the raw inalcflil, 
irunj, coke. Kmestone,. sand, etc-, is un¬ 
loaded and ■ p3ed' close to the building 
The iwwerhoiise is partitioned off* 
from tlu’ rest of the building. The' 
eouipme^jl consists of two angie-cum ’ 
pound air compressors manufactured by 
the ■ Sullivan Macliiiiery Co.. Chicago. 
These have a rated capacity of 450 and 
1100 cubic feet of air a minute, re.spec,- 
tively. The blowers for the two con¬ 
verters and for the 2S inch cupola were 
Imilf by (he 1’. .H. & F. M. Koots Co.. 
Conner%vllle. lod. The blower for the 


of die oyiats.,;ai^;»»Stfeli*’y 

'lArge gay'<61^1^; 

p'lrM inilwft »?. the-Vi^^l^i 
.ately_ iuiilef'.''the' ^ 

downward.' Im th)t,;''stni^l.%l^~ 
'‘tiUtion chamber is 
both .case.s. the ' eastitigafi 
.hroegtit'.t:o a icmpeeatiirs'.'iif, 
jFahr. This fempeii^ttip^^ 

'for iwo iir three luiars*'dijig 
the si'se, aild gWeral'-ehitraei . 
the caslins* undergoing,' treat^l^i' 
is then aSo>]f^ to-drop. When " ‘ 
perature rcaifhts 10P0 \fegre^|il^_ 
listings niay be fal^fflboirt. biitll 
generally left unfi'ti^^’af^.iiOlS;: 
to handle^ ■"i:.’'- 
The core.^ room •Oitcupj^M^^ b' 
along one .side extehdhig , 


'Viw 
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Systems Change With the Times 

pVENTS have moved rapidly daring the past 
decade. There is not such a sharp line of 
demarcation between the shop and the office 
a.s there once was. In one way the re¬ 
cent war has been a blessing. It has dragged 
out of their hiding places and off their pedes-, 
tals many a hoary fetish and belief; it has turned 
the light of ridicule on many a selfish proposition and 
punched full of holes the armor of conceit in which 
some long established practices were wont to take 
refuge. The foiiiulryman who keeps abreast of the 
times know and recognizes these facts and adapts 
hiin.se]f to meet them. He cheerfully scraps tools 
.and jjrocesses when they become obsolete and just as 
cheerfully he scraps systems of'management which 
might have been perfect in his father’s Utne but which 
he knows are not in harmony with existing conditions. 
The spirit of co-operation and the square deal are 
•spreading. 


laight on Nonferrons Molallurgy 

O URING the war a prominent foundry in the 
Middle West was asked to make eight hun¬ 
dred aluminum crankcase castings for air¬ 
plane engines. 'I'hc patterns were fitted up 
carefully and eight hundred molds were poured, but. 
only three hundred anrl eighty good castings resulted. ’ 
Experiences like this arc not uncommon in nonferrous 
shops, specially when dealing with alloys of aluminum. 
Stories are current to the effect that certain found¬ 
ries hold their average losses to less than 10 per cent 
but they are mostly myths. As a matter of fact alumi¬ 
num is a difficult mefal to handle and while losses 
do not usually exceed 50 per cent, as in the instance 
cited, they are prone to be heavy even under the 
most satisfactory conditions. 

'J he situation, however, is creating its own remedy. 
Scientific research in the metallurgy of aluminum 
alloys is being stimulated on a large scale. In addi¬ 
tion to the splendidly equipped and ably manned 
laboratories maintained by producers of aluminum 
priiducts, such as that of the Aluminum Castings 
Co. described in our June 15 issue, the govenpnent 
is taking up the problem through the bureau of 
mines. Some of the first fruits of this effort are 
made available in this issue in an article on “Un- 
soundness in Aluminum Castings," by Robert J. An¬ 
derson. Mr. Anderson believes that porosity is one 
of the chief difficulties that must be overcome in con¬ 
nection with the development of satisfactory alumi¬ 
num foundry conditions. His experiments indicate 
that porosity is a function of the pouring temperature, 
the maximum temperature to which the charge was 
heated in the furnace, and the length of time required 
to melt the charge. Mr. Anderson’s conclusions are , 
tentative but they point the way to an interesting and 
profitable field of investigation, which, it is to be 
hoped, will be more thoroughly explorffd- 
As Mr. Anderson says, porosity is hd myth, sum!- 
his statement is corroborated by the figures on alumi¬ 
num foundry losses presented in onr July 1 issue. 
One of the most encouraging features of the-gov¬ 
ernment’s investigation of this problem lies in the 
fact that the results of its work are public. There 
has been too much mystery in the past regarding 
nonferrous metallurg>'. An atmosphere of alchemy 
is not conducive to progress. 
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^HE tide of orders for castings continues to 
rivsc and the books of sonic gray-iron found¬ 
ries are overflowing. Prices of both raw 
materials and castings are less sensitive to 
small fluctuations in dejnand than was the case a 
few mouths ago. This relative stabilization of the 
price situation, even though it be temporary, is a busi¬ 
ness factor of considerable importance. Generally 
speaking, the world’s production of commodities is 
increasing as a^.sult of the tendency to restore normal 
conditions, an® after the first rush of post war 
demand is ovei^ gradual price liquidation must follow. 

S Automobile and tractor manufac- 


Labor is 
Scarce 


Cleveland and either central western’ 
volume of inquiries for iron castings 
ment and similar conditions are noted in 
valley territory. Prices are firm' thftmgh<jiW;S| 

country. . ' 

One of the princtpal '^pirohiL 
occupying the attenttdn ai^fpl^a 
men in various .sections folf; ' 
country is the shortage bf | 
of all kinds, particularly 
labor. P'or five years ttiiei(^‘>"i 
been practically uo immigration and since 
of the year emigration has been considerable,'-;,!! 
effect of this situation is becoming more nrtd 
pronounced in the unskilled labor market ai.ti^i 
goes on. Because of the shortage of unskilled lab 
a result inquiries for large quantities , and hatidymcn suitable for operating ma<di^e% 
of gray-iron cylinder and other motor is difficult to maintain operations, even wherjj ’ 

car castings are finding their way east. This is one foundries have plenty of work on their booki-. 

of the most notable developments in the casting mar- * - -j:-:— -u -l. 

ket. One inquiry now pending in the east calls for 
numerous different kinds of castings, and the num¬ 
ber of castings 


Orders 


j- turers in the Middle West have, cx- 


^ hausted the capacity of the foundries 
Going East^.in their immediate district, and as 


Prices Of 

Iran 

Raw Materials for Foundry Use 
CORRECTED TO AUG. 21, 

Sens 


No. 2 Koundty, Valloy. 

$26.75 

•IfesvF meHlm steel. Vol'er... 

(21.00 to 21.50 

No. 2 Southom, BimlnKham... 

27.50 

neavy melting steel, Pittsburgh 

31,00 to 21.50 

No. 2 Fotmdry, ChIcaRO. 

2fl.7.'5 

Ileuvy mcltlric steel, tlileaso... 

20.00 to 30 SO 

No. 2.Fo«uidr7, TitUndrlphia... 

28.50 to 20 50 

state pUtc, Chiesgo. 

25.00 to 25.50, 

Itiulc, Vallpy . 

25.T5 

No. 1 cist, riiiniKO. 

27.50 to 28.00 

Mol'wibly, Chlnwn . 

MalMIt, Ruffalo . 

Coki 

27.25 

No. 1 cast. I'hMatlHphla. 

25.110 to 28.00 

27.25 

No. 1 cast, Birmingham. 

Oar vheels. Iron, PittHhirrgh.... 

Car tthceV Iron, Chlcngo. 

Railroad malleahtc. CIiJchko. 

21.40 to 25.00 
25.00 to 25.50 

24 SO le 25.00 

ConnelMIe roumlry coke. 

. 6.50 to 8-50 

2.1.50 ta 24 00 

WUe coiintf foundtV coke. 

. 6.60 to 7.50 

Agrlcaltuml malieablc. iStlcago.. 

21.50 to 22.60 


in each classifi¬ 
cation ranges 
■from 15,000 to 
20,000. Another 
inquiry almost as 
large is also cur¬ 
rent. It is not 
known whether 
any eastern cast¬ 
ing shops are con¬ 
sidering these in¬ 
quiries seriously, 
since the booking 
of the orders 

would necessitate considerable floor space and the pur¬ 
chase of a large amount of additional equipment. Ad¬ 
ditional labor also would be required. It is stated, how¬ 
ever, that if this busine.ss is placed in the east, it will 
remain there i>ermanently, the buyers agreeing to place 
orders regularly in the future with eastern foiurdries. 
It is not unlikely, therefore, that a few eastern plants 
may be jircvailed ujion to provide the necessary equip¬ 
ment to handle this work. Although the gray-iron 
foundry business is exceedingly good in all sections 
of the country, it is probably showing more activity 
in the east than elsewhere and in,addition to the 
automobile work just mentioned, numcrou.s other 
order.s are in sight. A great improvement in con¬ 
ditions is reported by producers in Newark and 
other northern NeW Jersey districts.. The foundries 
in that territory have as much work as they can 
.handle. While prices .on castings in the Newark dis¬ 
trict have not changed mate4ria1ly ifi- the past two 
.wccJcs,..they coij;^tyiie,.stfong ahd there is no loiter 
,ahy.-:^Spc«itlorf;'to; edt: In metropolitan 

Naw ISTork whm unsatisfactory conditions have been 
noted previously, "cofisidat^le improvement has taken 
place.'; Foundries in. this territory devoted to the 
production of ornamental iron work, which have been 
running very slac^, now say that orders for castirufs 
are beginning to appear in greater volume. As a 
result these foundries also are less eager to cut prices, 
although some shading still is being done. In the 


cour.se, these conditions add. to the instabiU^^ i'g 
the laiior situation. - Wages, however, are 
steady for the time being and in districts Wher 

union shops 


operated it; is noj!;'' 
expected 
will be; 
change in current j 
rates until' exist* j 
i n g agrejtffient* | 
expire. A^Ofigl 
the eastern.; sea- 'i 
board the,|ium'i!i 
ber of m’ffl, .apr, 

plyinff for* ; 

is very smiaU ana 
the usnal #0at{t)^:’* 
■ supply of .^Id**/ ' 

ers and common laborers is almost nonexi|^ent. ' 

The rush for pig iron whidfi has. 
n ^ t , evidence during ■^e past'*. 

Raw Material rnonth, has subsided to/SOttie 
Markets tent, although the demand for an:.!;! 
grades suitable for caSiinj^; 
poses, continues heavy, ■ -Jilost pP04..V; 
ilueers arc booked up for the remainder ijf the yearV -'’ 
It is now believed in the Middle Westrtfiat sbnHf ; 
shortage may be felt later in the year at'inquiry il ' 
still active in the Chicago territory and many met¬ 
ers apparently have not covered. Prices arc about 
$1 a ton higher in the .south. Scrap, quotatfops, ., 
however, are generally low owing to larger offerings 
from country sources. The .coke market has ex-i ,f 
pericnced a radical change in the, past two weel^ 
and imstead of being in the buyer’s favor, it is na%, ;.! 
tending strongly toward prices in effect during the?.! 
period of govertjment control. The transition of Ibe;;,’ 
coke market from a condition of weakness to one dfM 
strength may be ascribed to the fact that fear of a,-? 
shortage later in the year has prompted considerable 
buying for stock. Buying of nonferrous tnetals is on: 
a comparatively small scale. The shortage of labor 
ha.s curtailed the production of Copper, zinc and lead. 
Prices of nonferrous metals are moving -within fela*,' ; 
tively narrow limits. New York quotations are as fol- 
lows: Casting copper, 22.50c; lead, 5.90p to 6c; tin,;'^ 
56c; antimony, 8,75c; aluminui]e', No. 12 alloy, \ 
















Comings and Goings of Fonndrymen I 


Util'VNIC BALL, who was the foiimJry eiiKinecr in foundry inclh- 
Tc-elected president of the ods. Mr, Blank cnli.slcd in the chemi- 
National Association of Fat- cal warfare service division in Septcni- 
tern Manufaclurcr.s at its' her, 1917,' and was discharged as a 
■cond annual convention, held at the lieutenant in January, 1918, when he ac- 
iotvl Statler, Buffatu, Aug. 16-17, is cepted the position in the bureau of 
:neral manager of the Newark Stamp- mines. Prior to his enlistment, he was 
ig & Foundry Co., .Newark, O. Mr. connected with the methods department 
all enters bis third term as president, of the Western Electric Co.. Hawthorne 
iving held that office in the original station. Chicago, having charge of the 
rganization, known as the Inter-State methods and efficiency work in its 
ssociation of Pattern Manufacturers, foundries. 

hich became the National association George N. Peek, formerly vice chaiv- 
I 1918. It was at the suggestion of man of the war industries board and 
Ir. Ball and E. O. Melvin of Columbus, 

I., tliat an organisation of tliis char- 
:ter was started and proof of its popu- 
irity is foupd in the fgpt that in the 
ast year its membership has grown 
rom 28 to over 200. 

L, G. Williams, ICast View Farm, 
t. 6, Box SO, Hopkinsvillf, Ky., is or- 
anizing a company to litiild a plant in 
Iklahoma for the manufacture of farm 
nd mining machinery, A small foundry 
quipped with modern devices, an up-to- 
atc brass foundry, machine, ■ black- 
mith's and forge slicqi.s, equipped with 
abor-saving appliances and automatic 
aachinery, and a pattern shop with 
nodern wood-working equipmcni all are 
ontcmpli\tcd. ^ 

• W. L. .Sliaughnessy and J. P. Carney of 
he William L. Shaughnc.s.sy Co., Gard- 
icr. Mass., manufacturer of casket hard- 
rare, recently pnrcha.scd the foundry, 
iperatcd by Lord, Slone & Co., Otter 
iiver. Mass. They will form ,l new 
•ompany. incorporated at $50,000, to he 
mown as the Otter River Foundry Co. 

They will continue the nianufaeture of 
.toves, which the foundry has heen pro- 
Iticinfi for a number of years. 

h'. j. McGrail, who has had charge of 
he foundries <if the Honolulu Iron 
A’orks Co., Honolulu. Hawaii, for .some 
inie, formerly was with the Henry R. tornu-r vice president t)f Deere ft (.'o., 
iVorthington Pump t.’o., Harrison, N'. J.. Moline, fll., ha.s been elected president 
ind for eight years was foundry .super- and general manager of the Moline 




niendent of the Slrutliers-Wells Co., IMuvv t.'o., to fill the vacancy caused 
Warren, Pa., resigning that position to fiy the leiiriment of h'lank G. .Mien, 


ocalc in Honolulu last May. who w.is its head for many years. 


Illinois, and later was transferred to 
the nitrate division in charge of con- 
.stiuction work at plant No. I. Shef¬ 
field, Ala. : 

H. C. Southgate, formerly local treas¬ 
urer of Btc Chicago works t>f the Na¬ 
tional Malleable Castings Co., Cleveland, 
who has been absent from the orgaatza— 
tion for the past seven ye^s, has- rt-' 
iiirned to the CJiicago works as as-. 
si.stani local treasurer. ., 

Andrew K, Barr has bees nnade 
foundry .superintendent at the Wakefield, 
MaB,s., 'brancli of the Gihhy Foundry Co.. 
Boston. He formerly was foreman pat- 
ternniaker with Davis & Furher Machine 
fo., Xiirih .Andover, Mass., since lanu- 
ary, 1913. 

M. W. McClane was elected president 
of the .Aetna Foundry & Machine Co,. 

t*' a recent annual meeting 
of ' stockholders, Mr, McClano, W. M. 
McKee; (& Gillmcr. V. E. Relir were 
elected directors. Mr. Rehr wav also 
elected vice president; G. P. Gillmer, 
treasurer, and M. C. Boyd, secretary. 

judge Will Cummings was elected 
president of the' Southern Foundry .ft 
.Machine Co., Chgtlanooga, Tenn., at its 
recent organization, E. D. Herron wa.s 
elected vice president and general man¬ 
ager. 

Albert A. .Smith of .Albert Smith ft 
Co.. Glasgow, Scotland, foundry ciigi- 
neeis and nrachiiiery nierrhants, has ar- 
■ rived in the United Slates to visit 
American manufactuter.s of labor-saving 
tnacliincry suitable for use in foundries 
and patfernshops, for which, he say.v. 
iheic is a large market in Great Britain. 

J. H. Hogue, formerly affiliated with 
the Great Western Mfg. Co., Leaven¬ 
worth, Kans., assumed his duties as 
foundry superintendent for the French 
Oil Mill Machinery Co., Piqua, (X, on 
Sept. 1. 

F,. W. Wallliank has heen made super¬ 
intendent for the Parkersburg Rig &, 
Reel Co„ Parkersburg, W. Va. He for¬ 
merly was tool designer with the Savage 
■Hrms Corp., Sharon, Pa., and ■ prior to 
that time was foreman machinist with 


I'.dw.ard Shearson of Shear.son, Ham 
milt ft Co.. New York, resigned recently 
director of the American Steel 
Fi liindries. 

r. F. Blank, who recciulv riMciied 
Irsim the Intreau of mines, wht-re he was 
loing e.vpi-i'imental work in oonneclion 
with the exlraction of helium from na- 


C. Bateman Swasey was recently elect¬ 
ed treasurer of the Belcher Malleable 
Iron Co., Hasum, Mass. Formerly Mr 
Swasey was snperintendont of ihe flor- 
ham Mfg. (.'o.’s .Allen .uciinc plant. 
I’roviilence, R. I. 

Lieut. Clifford 1«, Snyder, who recently 
\v.>x discharged from the army, has he- 


ihe New A'ork Yacht & Engine Co.. 
.New York City; foreman patternmaker 
with the Producers' Supply,, (^.. -Efank- 
lin. Pa.’: and tool 'de8igner'’'',with the,- 
Gfiicral Electric Co., Erie, Pa. He also*' 
has confrihuted various articles on pat¬ 
ternmaking and . moldiug . methods' to 
Thk ForNray. 


lural eas for use m l alloous, now i.v come affiliated with the technical staff Car! F, Dietz was appointed vice piesi- 
ideniificil eifh the WiKcn Foundry & "f the Detroit Te.sting Laboratory a.s dent- and'general salf^*'man^gwr of. the 
Marlline C"'., Pontiac. ' MiVh., doing sates cn..dhccr. Lieufcnanl Snyder re- .Norton Co., AYpreesiefi *. Mass-, in the 
hiundry i-ffiei*ney worl; .oiil a-ststing reived his conlffiis.vioo at Fort Sheridan,' reorganizatfon ’ wAVrii followed the com- 



September,■ 

bini'ng olithc fjidrtoa, Co.'jtuii iKe Norlun 
Grlnaiiyf .noted jn the-J iwac. 
\y. LiCosi*-.'w^s appointed virt;. 
pre'sidei^t' aisfii -.ftontiyn nan^rl' .'Herber*.- 
Duckworth and Howard W.' Dunbar, 
•sales managers (if tlie grinding wheel and 
.ijrintlittg' machine division.s, respectively; 
John C. Spence and Charles H. Xorton, 
superintendent and' chief engineer, re¬ 
spectively of the grinding . machine disi 
•sion, 

J. U Dixon, formerly connected with 
the .John A. Crowley tji.. nSw is as¬ 
sociated, .with the T. W.' Price linginecr- 
ing Co.,, WboJworih lliilding, Nctv York, 
as metallurgist and electric furnace en¬ 
gineer. Mr. Dixon has had a wide cs- 
perience in the' design, installation and 
operation of electric furnaces for fouml- 
ries covering a period of over II years- 
The T. W. Price Rngineeriiig Co. will 
continue the cuiistructioo antp installation 
of electric furnaces. 

James Savage, formerly of llrookljn 
X. ■y., now i.s foundry superintendom 


T.H E FOUNDRY 

' ' 'f 

ann<ntnetng. the 'annual convention and 
exhthition- of the association' to be held 
i«; Philadelphia Sept. 29-Oct. .,1. The 
l-jlicrty bell adpt'n* the head of the 
poster, pn one sidb of it is a loC(-»mo.. 
live and on the other .side is a ship 
ttmlcr construction, typifying two in- 
diistries in which Philadelphia holds a 
prominent imsition. 

New Oil-Fired Tilling 
Furnace Developed 

new type of oil-lired melting fur¬ 
nace has been dcvctoijcd by the 
Monometer Mfg. Co., f.td., Hinning- 
barti, Kng. This furnace, which is 
■-lioxtii in the accompanying illn.stra- 
iion, was di signed by Isaiah Hall, an 
b'.ngii.sh inventor and metallurgist, who 
is tnaitaging (Itreclor of the contpany. 
The niching clyinibcn is cllipkUyili 
is' 'mounted upon trittinirtmi -jl 

may be rotated liorizontaliy •'b'jf*'' (years 



OtL-PUlED M0.TI.N'fl FURNACE 


for the Atkinson Co., Rochester, N. Y„ 
SiUccessor to- Clum & Atkinson. 

\V. T. Howell, formerly with ihi; 
Stewaft-Warner Speedometer Corp., 
Beloit, Wis., has been made stiperiii 
tetiSent of the foundries oiteraled Iw 
the Rmw'son-Brantingham Implement, 
Co., Rockford, Ill. 

Ai'-'-Bhfe|ow, fprnietly , the Met* 
Autoinbbite Co., Mass., has 

Iteeti niadfi Stiperidteitdpit b'f,' the -brass 
and aluminum foundry o’f tbe -Rider- 
Bagg Co., Springfield, Ma-ss, 


The'-' Philadelphia" locM cpinimittee'/d 
the ! America^ Fduttdt^nvwi^ (tiai^iation 
has issUe^ '.phsUV' 


actuated by a band wheel The burn¬ 
ers arc placed at the top as shown, 
and flexible liose connections to the 
feed lines permit freedom of move¬ 
ment ill tilting. 'I'hc internal measure¬ 
ment of the type shown is 2xJx(i 
tV.etT a sir-c. which it is said, .will melt 
from' 11500 to 3000 pounds of m'et.al to 
the charge. The cajj hearitigs irVay he 
retnoved, tfib fuel and ai*, line coup¬ 
lings disconnected and thc .cntire fur- 
pace may bo picked up by a crane 
.and carried to'any part of the- fotmd'ry 
for pouring direct iuto tjje mold,. if, 
(Icsffcd. This -rcmov?tMc feature per- 
•mits a spare jngjtitig ,chamhicr, to be,,, 
provided, to be ii-sed while anothe.- is 


1 icing rellncd, 

'f'iie proportion, and' prei8U^'"‘:’^;1 
air and oil,-may, be 
pendciuly, lo' suit the 
(piirccl. Tcmperaturc.s Ip ; 

1800 degrees Cent, may tb* 
and it i.s said that the, httf-U 
VO directed that a ,blaulc4t';||i^l%'^ 
secured over the entire surf»(».-ii>f\,4* 
hath. The oil supply 'i*-' 
under gravity pressure, .Rhd' dtivM 
pressure <if from 2 lo-S pOuiidg.Jajpv.i^ 
fioircd. Air pressure- is eontr^tfu^ 
h.atid valves at each bwVw^.-,^X^ 
flame may be -, cut off tempoif^ii!^.'^ 
allow inspection of the chatgC-.tl 
This ' inspection is ■ further 
hy the circular door at the 
the furnace, through Which the; ',1(1*1 " 
nets of combustion escape yrh«#i^ 
flame is on. '' ■ 

It is stated that this furha«**'C irjia 
be used economically in the 
plant as an accessory melting' 
with the riipola, in steel foumlrh^'-l 

melting alloy's, and in non'"'. 

foundries for general melting put|(ijjdwiih^ 
The fuel cost per unit is a va|(iRbki!^ 
factor, depending upon the heat 
it is ncces.sary to develop wi^ 
different metals. It is stated tbit tlW'.J 
lining is durable. The ■ time' rtilpBiretf ' 
to melt a eliarge of pig iron is'.jpycu' 
from 4.1‘ 1111111116 .* to an houF," AriKodt-i.*' 
put.of six tons per day of-10 bdur'S'' 
is possible at this rate of- raeJtij)^.;'-,'{<; 

Thi.s furnace is the latest 
of the Monometer Mfg. Co., 
which specializes, in crucible 
crucible melting furnaces, bolS 
tilting and' stationary *fype;' dc'-rt^'faige?’’' 
wii'e-tinni'ng,' cable-ciiVerrrfiir,' 
casting machines. The ettrnp*^'jatirv'^' 
tieipates the cstabHshni(s«f 'jif.Of , art',)r,: 
Anieriean maniiractnring , b't^it'h , tiuf:' 
m.snufactnre its line of‘prodgbts; ■ 


(.wptain Teixeira, a member'of .the'.. ' 
Ttrazilian nitlkary commUsidii, who.ra-vi'ii. 
cently spent .several UlOklt^ .'itt tKifr')';. 
country investigating SteeV-ldBUt. and'. 
electric furnaces particularly, ' baa,'", 
plareil ,111 order through. Fea'Wfcfc 
I•'r(•l■e^ ft I'o.. New ' York, for’ » ■ 
(ireaves Rtchells electric '-furnace, ; 
maiiiifa.-tiirerf by the EJectrie Furnace'- ' 
Construction Co., Finance building.., 
I’hihiilclphia. 


The Norton Co.. Worcester, .Mass.,, 
has established'.a ; store at 73 West 
Congress street,. Detroit, to handle 
grinding wheels and abrasive prods 
nets used extensively in automobile- 
maiinfa'cture. The store and service 
(lepartnKUit of the new branch will 
he managed' by C W. Jinnette, who 
ha^i been : Detroit repre-sentalivc ■ of 
the .company for a niimlJer of years. - 
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New Wafer Compressor 
Valves 

I'iie Sullivan Machinery Co., Clii- 
aKo, is embodying a wafer air com_- 
iiT'-sor valve as an improvement on 
I'vcral of its single-stage steam and 
.lit driven compressors. The small 
ize, light weight and compactness of 
he valve and its spring and seat are 
hown in the illn.stration below. 

The wafer valves seat in cages ar- 
anged radialy to the axis, and close 
o the two ends of the cylinder, the 
nlct valve being at the bottom and 
be discharge valve at the top. The 
•alvcs arc held to their seats by flat 
nnular steel .springs; they open 
gainst specially designed guard plates 
iitended to give a wide port opening 
vith a minimum of clearance volume. 
The valve, spring and guard are 
c.ccssibic by removal of a screw plug. 

The short and simple construction 
>f the springs permitsT the valves to 
>e located quite close to the bore of 
he Cylinder. The question of repair 
itock, is simptifled because the same 
’alves, springs and guard.s are used for 
>oth' inlet and discharge. 

Cotnpre.ssors equipped with these 
,'alves are unloaded in the same nian- 
ler as those having automatic poppet 
wives. There is an air pipe connec- 
;ion from the receiver which is con- 
irotled by a pilot valve at the side of 
;hc air cylinder. When the receiver 
rressure rises to the unloading limit 
the pflbt valve admits air pres.siire 
through branch pipes to small plunger 
Jistons located in the valve plugs 
The other end of the piston carries a 
ihrec-pronged e.xtcnsion which raises 
ihc inlet valve from its seat until the 
receiver pics.stirc falls the rOc|uired 



MOLIlINt! MACHINE OP H.tJ.NOKH 'fVPE KqtnPI'ED WITH COPE-HANPI.WO AND PATTEnN-PBAffINO 
DEVICE KHOWINU MOLD OPENED AND PATIEIIN BBAliy POK BEMOVAL 


amount, thereupon the plunger piston 
falbs, the valve seats, and the com¬ 
pressor resnines its operation. While 
the valve is raised and the nnloader 
in artton, no air is compressed, the 
piston of it.c compressor simply carry¬ 
ing the an at atmospheric pressure 
through the cylinder and open valves. 

Cope Lifling aaid Pattern 
Drawing Attachment 

An improved form of cope handling 
and pattern drawing attachment has 
been placed on the market by the 
Foundry Appliance Co.. Newark, N. J. 
It is stated it may be attached with 
a few set screws and the aid of a 


monkey wrench to any air squeezer 
of the plunger type. Conceived orig¬ 
inally for handling deep, heavy copc.s', 
the application of the device has been 
extended to all sizes of flasks, includ¬ 
ing molds of the flat-back type. The 
cope is lifted and the paHern drawn 
mechanically. It is claimed that by 
its use production has been increased 
from 33 1-3 to 100 per cent, this in¬ 
crease being due to the elimination 
of all unnecessary labor. Furthermore 
it is claimed that its employment not 
only dispenses with SO per cent of 
the labor but removes the necessity 
for molding skill on the part of the 
machine operator. 

The device consists of two parts. 
The upper portion which performs 



the functions of cope lifting and pat¬ 
tern drawing, is mounted on the cross 
rail of the molding machine. Two 
vertical arms, one on either .side, 
arc suspended from a horizontal bar. 
This bar is in turn suspended from 
a counterweighted c.ible which passes 
over a sheave. F.ach of the arms is 
provided with two sets of lugs which 
intercept respectively, the cope and 
pattern plate as (he plunger of the 
machine is lowered after the. mold has 
been rammed. The arms are mounted 
on scale point bearings. This feature, 
in conjunction with the suspension ot 
the entire upper portion of the device 
from a single Cable. intnCeit'the proper 
alignment of the cope and' pattern, 
irrespective of the position in which 
the mold is rammed.. The use of ^le 
point, bearings. Mso. insures compen¬ 
sation for any irregnlarity op the 
flask. 

The distance between the vertical 
arms may be increased or decreased 
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to altoW any;:^ite of flask, and 
this eleyatiotiti ef the Inf's may be ad-; 
justed at win. The vertical, motion 
of • the upper part of the device is 
governed by the position of' the 
oounterweigiit. This is sot upon a 
slight tpcline and may be moved up 
and down by the molder as required. 

The second of, the two principal 
parts of the device is a movable table 
which is clamped to the molding ma¬ 
chine table proper. It t$ moiinted on 
rollers, making it possible, to pull 
the drag forward in order to set 
cores after the mold has been opened. 


Book Review 

Abrasives and Abrasive ff'heels, by 
Fred B. Jacobs; cloth, 340 pages, .S x 8 
inches: published bj,' the Norman W. 
Henley Piiblishmg Co., New York, and 
furnished by Tmi Foonbiiy for f3. 

Abrasives and Alvasive lyheels con- 
taitts valuable infnrination for the ship 
or foundry superintendent and for the 
man who is engaged in the operation 
of grinding machinery of any kit>d. 

The forepart of tlie book is ilrvotcd 
to -natural and artificial abrasive mate¬ 
rials such a.s emery, conmdum, g-irn->t. 
quart?, etc. Under the beading of 
artificial abraBlve.s, the manufacture of 


t'R E F O UN DR Y 

d&Hksrttndum' and Other- well ‘ known 
manufactured abrasives is .fu% ex-, 
plained. The chapter on the inanufae- 
tnre of grinding wheels describes the 
lengthy’ process - through which the 
material progresses until it is ready 
for sitipment. i 

The testing of grinding wheels for 
efficiency is fully explained and illus¬ 
trated by examples taken from actual 
working conditions, ft is pointed out, 
that by getting the right wheel in the 
right pl,ice, Uic manufacturer who is a 
large consumer can save thousamls of 
dollars annually. In one chapter it is 
claimed that large wheels are more 
economical than small ones. The au¬ 
thor has analyzed several popular sized 
wheels from a standard wheel list, dc- 
tcruiining the cubical contents and cost 
per cubic inch. It is* shown that as 
the size increases the price decreases. 

The subject of grinding wheel grits 
and grades, generally a confusing one 
to the average laynuan, is made pK-iin. 
It is pointed out that grinding wheel 
manufacturers have never adopted a 
standard grade list and th.it such a 
procedure would s.ive much confusion. 
With a view of hastening the adoption 
of a standard list, the. author ha.s in- 



eluded a table '-oi' 'smnAaird.' -^®fB5fe 
well known' wheelsf‘','^p^ai^l 3 i^.^i®Sj 3 
pared. Ilq explains 
prepared and comments 
ctfracy, A proposed stan(iiji^'‘j;;:(|^.„ 
scale is included To the, ctep^fc'- 
Otlier subjects treated, 
guarding grinding whe^, 
for ordering grinding wheels,' 
sign of dnst collecting' systems;.'-'tJli&g 


The Utter part of the booR'III; 
to cylindrical, internal a«^' 
grinding, cutter sharpening, 
eral special grinding operatSOhfp ,<i 
fully described. , 

' ' '’f -'.it™ 

According to the researches,- 
Leon Ciiillct and Victor Bernard/ 
l-'rancc, undertaken with a, .vd's 
ascertaining if -alloys hawing 
as a ha.se coiibl be .siihstitu-tcd 
comnii-tcial copper base alloys 
a.s bras.s and composition m<;tay;/jig;'e| 
alloy containing zinc, 98 per 
and aliiniinuni, 2 per cent, appeared,:;-; 
promising, but a better alloy is. one - 
containing zirtc, 88 per cent; .cop-* • 
per. 4 per rent, and aluminum, S per¬ 
cent. These alloys were .sUidit^ to ‘ 
ascertain their hardncs.s, forging- tew' 
pcraturcs and resistance to shock. 




I r, hat the Foundries Are Doing;;: 

I Activities oi the Iron, Steel and Brass Shops 

A wnsll ulilllliiti will l«- m-.-iol liy iIk- HjiA, 


Foiindiv. Kewsirk, N. J. 

A ploiil Is hriuz erecW li>- Uie Marlon Knmiilry 
Corp., Marion, Ind. 

Billups a Sm» Co., Sorfolk, Vs . has Bwardeil 
a contrart tor the erwtlon ot a foundry. 

En-etlon of A modem foundry U botiig planned by 
tho Katbtiono Mfs. Co., Orand Ttaplds, Mleh. 

nw Banner Gas Bangc Co., South Bend, Ind., I 1 .- 1 S 
lucrcsocd Its capital from S7B.OOO to tlDU,0UU. 

Ah addition Is Indus eiwted at tl» plant of the 
St. Maiya Foundry Co., 8t. Uorys, 0. 

A MV fouqihy bulldtiit la halnz arcctrd liy the 

PaeiAi; Bnus t Steel Fonndiy, Fnrtlsnd, Orcit. 

Mis plant ot the ifHiuUsH Foundry, Nlru'.cl, Quo., 
rerently vaa. dtnuced by lire. 

A. F. WoniUliK has. the controet in mrt a 

foundry addutop for Buttrlt t Co., Massillon, 0. 

J. A. Swtsny, Nicnlst, Que., plant In erect a. 
madsm tonidry 'buildhig, 

Xht patfam diDp of lbs fiai^f. Qcnenil Foundiv 
ro.. Oanhi^( MQib,"ncep{tl)r vaa'danaatd by Are. 

' bsctlAB of a Iraindnr: la; Mntanplated by tbs 

Winfi-Hamm 'oi, jOata, K, y, ' 

Fltnt additlaH, Iholuitlhc, a toisdir, «>tt be 

erocM hr the BaUilna if MwiS,<a.; BprfhfAdd, 0. 

iOunsda. Bras.,-AAI^. Ifc,' plMi the. ilrocUon pf 
a lanll tdiniliy nd oMea 'tWM,' tf. a tB feat 
A foundry and naehte ahiip srtB ha. oncted at. 
WllUaPutoun, N.->., hy the Fiiiey ft .donea Co.- 
Dia Bnt., liw., 20 Fean stmt, Bsadhiz. t'o.. Is 
iteihiited eontonpIsUag IM edulpphiB of a fouDdry. 

- ffev plpnl addiUons yrhfeb an bekiy eoaiplsted 
(tin ^aie the melUiig capacity of the Sa|fm* 


Malleable Iron Co, Ka-tiiiaw, Allrb., IPO tons a day. 

Due to Inereaocil liuaincsa tlie Western Malleables 
Co., Bearer Dam. WIs., bas found It nci-esaary to 
nropeti Its South street foundry. 

Burnett ft Ommploii. Itliiaud, Que,'an having 
plans prepared for the ereellon of a foundry to 
have a eapaetty of SSil tons of eastings a momh. 

W. A. Jlolne, arrhdect, la preparing plain for 
the ereellon of addJtlous to the plant of the Inlor- 
nstlonal Malleablo Iron Co., Guelph, Out. , 

Erecthm of au additbin, 5i a 100 feet, la enu- 
templated by the Hiversldc Fouodry Co., Wthditwille, 
Pa. 

Bids ate being taken for tbc ceoetbm of tin 
plant addlUons. h.S x 100 feet and 43 X OS feat, 
for Uie Snii Bay Slo-.c Co.. Delaware. 0. 

Bide are being taken for the erection of a foundry, 
-lOO X' 320 feet, for the Parkersburg .Big ft Beel 
,.Co„ yarkersborg, W. Va. 

.Tht 'SMtlAinra Car ft Foundry Cft/ <CWi8 Bar, 
Baltlnofc, li reported haring purchas^ property id- 
joining iU plant. 

Ftauii aw being drawn tor the .ereetlon of a 
fonudry addition, AO x 80 fret, at tin plant of 
the E.. H. Bardcg Range ft Foundry .Cd., Cincinnati. 
' Ihi capacity of tho foundry nf the Waoaau 
Fonpdiy ft HaAini Co., Wxusan, Wb., vIU bo 
hKrtaaOd. 

An Inereaso In capital Itork from tdO.OOO to 
(TAiflAA has bean authorlaod by the stockholdere 
'ol'-tlM Aetna Steel CatUngi Co, Clereland. 

Ihl Sonmer Adams Co., 2834 Esst Flfty-Bfth 
street. Clewliuid, vlU mtke litmtlons to Ita 
fiumdiy and nwchlnr ihnp. 


Vhe bos ,Moines Foimdry ft Machine Sag k 

Maine,, Iowa, receidly organised, will hnlkf ft-Allint,i' 
Emil Sdunldt Is president of the - tmapilty.. ' 

L. C. Gahbert and oibers of. 81. Me.,' 

hare organised a eempaiiy and wlU Meet. A ttUbahlg 
plant. /,/; - 

the Warman Bniss ft Alumloim; ' Oinehuntt, . 

rerently was Incorporated with $25,AQQ oapttal, by 
Boy Warman and others. ‘.V;-- /. 

The Blnrkmer Fiimp Co., Fetosby,. VlB. ;ofc-' 
Itrge Ita p'ant by tbs cteetlnD foanftty And 

other buildings. ' - - - 

An bKreasc In raptUl (rom ttS^BOA tg- 
has hren aiilhorlsed by ths'- ithethoiqqg oT the FgltD '.,; 
grew Foundry Co.. Haney, 1)1; 

Capitsllsed at $3(1,000, the Brass ft Iran - 

Foundry re., Lima, 0.. raeeptly Inrpiparated Ini' 
losrpb Wliite and otlMip. 

‘ Breetiiin of an addlUon, lAOt jb fOO btp, b con- 
tempIsM Afi’' the gwa-Meebaii.' Foomtriea, Chat- 
tatrooga. Tmn. ■ 4/ \ ' " ', 

The Moote-Nobb l^inMhy ^ . IWmolsco. r»- 
eently was bKotpgraled with capital, by: 

1. H. Moore; E. 'B. Noble «M( allMW 
The H. L. Oberdorfer Boob; Cm; 804 East Water ' 
itnet, SyrsruK, N. y., pNha the ereetlon of g. 
foundry addition.- ' ' 

A part of tho plant of the ClarksrIUe Fouudiy 
ft Machine ftops. OatMlBe, Tenu., recently was 
damaged by Are.* 

AnnDuncenml. hae been made of the aale of the 
property of the Van Wb Pump to., tnelwllng a 
foimdry. to tlie United States Hoffman Co. The for- 
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r.if uiii.w»a, »liom olflm m ivl MimHwin, K.' . 

•, .,r'' III wi-rt It niMK fiHiiidiy anil mtiililnt stioii »» 

III! m a Hllr riui lie puirlimril. 

iiurli'S ('imntiiiUium, RrM, Va., la (intaitl'iimi; « 

I iiiniiaiiy will) $K0,n00 npllal, te In. the 

iiiiuiuUi’tiirr of atml iiailiniui 
I'lllitiim k Smton, rwitdin, (lili-ian, hate let a 

'•iiitrart for the oriH-lloii of a iMant aiM)l!(iii. XK x 
!i-J fwt , 

ill UuvfraM in iti rjpUal fnim $39^00 $125. 

I >09 l)a» heou 8utho?b(«4 by Uir 

Atifintimm Co, 0, 

KrvdhHi of an ddditfAn to Ito mitm stun). <10 
\ 81) foot, b eonttmiiiatert by tiu* Uoyi'rKfm'i Koundry 
Jr Uofhitie Co., Bt^^ford. Fn. 

The Columbia Brwu l‘'oiuul^. TS2 llbh filrrM. 
1.01 AfiftyleB, hiiB been iH^anM by F. S. B«11ey. 

V. K. tbupor and othnrs. 

The AiUltm Poaiub^ CU, Columbus. U.. U ivo ' 
oortm) fonWnmhiline the ereetion of an mMiiioD to 
lU plant. I CitflToiicR Shintiift Is prestdiiit. 

A permit tni been taken out by the CoUHw'oml 
Kouotfry ^4 ts'. ofo^sa acMItlun, 

as * 43’fwl.'' v ■' ■ ■‘"I' 

44i» proprietor of the Rhlnelimder Jipn 

Works, Bhtnolander, VfJs., Pbim the ereinfm of a i- 
iNindlnti rm; a dspnrtmimt 

PteeV Ik, lU^htlfKi, Utf.« Toruitlo, Hut., It itavlne 
idmui dravin the eonversUm <if a factory huUdlns 
sHto a foundry. 

Th? RuKF Ma'ieible Iron Ot, lietroil, phiiu th'’ 

rreyiton of a plMtt aflditton nod clilin>bi;f naim, Mt 

\ 231 feet. . . 

Among the recent Ob'o huttniorwtlfins » that at 
tlm Bterltne Fwmrtr>’ Co., \VclUiiAt»ni. u 11»r «t» 
piUiy, «bf(4i la cupltallKed at SiriO.nnn. uns in 

rorvttfttfcd by It. K. CiNhv and oiln'it 
Capltallrxd at $'•000. tta* Kent Fonmliy in n-. 
evntly was lni*(in'nralt>i| al <Jr.uid (iaptdv MM«.. bv 

Ifarut- Kiiiiitom, WUIlani Jl. iMilTt .ind I !•».:< i; 

Davbi. 

{•‘Vaiik I,. JlFidscs aod IVti-r vn-h* niuni-d 

amorig the ln“uri*omtot:f of tli«' Ai'pn* Vlutn.iiuai a. 
llTOW IVorfcit, IridifltiApolls, v.tiTb u'sk mi-idh *}i.«r 
trrfd Mith $40,000 capital. 

CoiwUu'tlon^ of a foikirirj. H'O \ I'i J feet, 1- 
ti«*iir/ plponcd !>>’ fbn (Irectt Im'Ij; Imn Workx. tircat 
Mis. Mont P.b-(lncull>' nn-onted cracc^ uUI W lii 
flailed 

Ttic Sotithcrn , k Fimndre Co. 

Ti'titi. rreeniiy liM'onwjvlctf nlth $7rt.(Hrt capi 
tat. by F. .d. Mead. i. <1. Simoxon. T. S. Wctili 
U U'. Broofi and M'-ltcniuiti 

lnc»n>'>nU!on papcts have timi Hied ullb tlx* Kcr 

ndarv of state by the Vpstlaiiti FotMdrv t'o . 

^iwllaritl. Mb'h . vliirli Wi's untaiti/cd uuii 

'$int).oo« nipltal, 

.4dilu'tMtR Wine made to titc plant of the Ktilton 
^4Hlnd^' & Maebino Co., Cleveland, wilt litiTrusc 
U« •'.ijNirity f>0 pt'r c«*nt, Ttte extena’.oMS inrhiili' a 
machine fimp. 80 x 100 feet. 

Xiie ('atc-Root-Ueath Co., Flyniouth. U., m erecting 
a foundry. 200 x 30U and a power btuise and 
idflfc Imddfng. All contracts for ctpilpmcnt have 

twn let. 

Rrectlmj of a reinforced concrete foundry building 
K being ni^d to complctton fmr the Keystone 
Ftnindry Co., piyinoulli, Ind J K. Koaarly Is 
prejldent of tbs c(Mop.*hy. 

Ilie Jaeochke Kros. Koiimh-v Co. Tliltly first ;«ih 1 
lociHt stn^ta, lIlKraukcc, a*l!l start work shorty on 
the crecllop of- pUnt Midltimis. bicbiilit.g a fotpulr> 
pxIm^'uu. J)0 X (Wt anti u corerooin. IIO v It*') 

An tncrcMc of 100 pef OWit hi tin* caparlty of ili* 
\. K. Mnrllii Fmindry Co^, 70^ rail ulcit. ,Mii- 

waiikcc, 1 b (trovltitui by plonfc fttr new couHtinctuoi 
«uhlch iticbidc a nco* CD'a* ruiinl aid mottling ftour. 

■<1 C 141 fCRl 

'IW_ Houtli B-lolt Stove fir MIr. , <*«.. BcloH, 

W').. ’feecMlIy was iocotporated with iT.I.fMW capital 
*>) take iKcr the buts'm'sfl of fitaries 11 Itifrgcsb k 

.Did CUR'«« In Ihc tt^jut^ucc of gray Jjuit 

fa'liiii.*;, stovifc* etc 

The \V. C, flftlt Vft. lo.'^ld.. Turoiiln.' Cbt’., ti* 
Hfiit'y vaji !ncOr)ot(|ftdf with $ 10 , 0(10 capital to 4wr^ 
•on busMie&s as iron and tirus< fa'atder, Ijy tVliUani 
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r. Hunt. 50 Fatjm .A. <!. CroeWr. 333 Hymiog- 
ton aveaoe, gmt otWts. ; 

Bids Witt be takett. Pboniy by the i firldWitvrt Braas 
Cn.. BrhbieptHi;, Omn., fur ttm erectWr) of a found.!' 

Work oh thfl' erection of a $500,DOh plant fiM 
the AdlrotHtoeli Rtfoi Foundries Covp., Co’onic, K, 

1U8 liecii stvieiL 

dobd Henry. 330 eighth avemir. XVUmlngton, 
Do!.. liAs plans fw ttui erect Ion of an atAUtlon tx 
hU fotmdry. 

An addition now tnrtng erected at the plant of 
tlio dtandard Brass Fotmdry Co.. Clevetond, when 
rimndeted, wUl house tho ftfdn*s. pattern Ktnmge, 
shipping and clcanUig dcpartotriita. 'the tmildlng 
now hetns used an a Gripping department will Im* 
nmmdelfd as an exteitslon to the molding room 

IW flirat Ijikes ^Meable Co., Miluwfkce, Ins 
awarded co«lrm*t» fur rcmmlclIiiK wnrk and the erec¬ 
tion of addiCm.s to Its idnnt ut 710 Tld RecU 
street, formerly n<*citphid by the Miiynanl*^ HtecI 
Kuiiiiiiry Cn. Tlii- new work Imdudcs a bolldbiR. dtl 
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y dfi ill be uMit Av ao ‘ Annins./Ahdti. Haf 
F Ktblar ja AewciatT. ' . 

S^'ccrloti of p'ant exteoslono, vtiteh. Include a 
funnri!}. 133 X 300 fcol« and‘All englneeflflg bullo*' 
lug. .1.30 X 375 fcH. has been Hi tfir pfiuit 

1*1 Uw Kohler Co„ Kohlw, WI«. 

CriHutd has been^ brakoh At JaiieirUla, Wtt., for 
j itnnHir) for tW prbfhKttoo of ^ tnethf eastings 
• roi the Samson Tractor 47o., &. iHrlglon of the 
(I'fiieral Motors Corp. Ttic foundry-9raih>-dill bicludc 
iorer(K>m, sind storage ^fdldlng aii&' ^Itern thig) 
.Old will cover an area 335 x 53(t Crank D 

ciuh..?, Inc.. Chicago* M omikMc In clMiAdt 
The liiduafrUt Bleel Catting Ckt, .Toleds, repre- 
scntlHK a reargAiih^Btton .'hf tb« ' Couplsr^ k 

'iteel Castlop <'o.. iVM started cRi tw. Y«0nsiruti1on 
Ilf a building for Its lacKised When con 

n'cteil tW work will iwuvide spacy’1 W,t 180 feet 
hi addition to .tlie uflltw. Four clectrtp fornteef for 
P*f)diirlng ^el for outon^ibite eibtblgfi. cfe, vrUI 
be installed. ' 1.. R Ihikes la president) 



FOCNDUY KRIiPMKNT Crairlng rteviceg. mold 
liiR machines. Mj>ice/cra. ami Jolting in'i<'h>rics iii>> 
lifa'ftlird bod lllnstrutcd in a 1 p'tg«« rirsi^ar 
distributed iiy the Arcade Mf; Co., Krevport. II. 

llO.U'j rOi'PblNlJ. ic'wK *l*>c'nwl tiow coupon’; 
i'* il'h^r 2 t>rn .srid rliisiiltd iii u loldT nrep'red ti> 

till* If.d.’pcniWd Pni'niii-rll.- ('«, riiic.igo. 'FIih 

'•> :pling «'>'i Ik' d t.'oinc'It'll iitsluiitly by n 
P'.ul n-i In- riiii:'| il sIliKn-^ .Jcc.ca. The hc..'l 
;iii(l Iti'l. Mi itiiii}!(t rs iir*' W'lvy. whh biijic bi'arliiR 
n i?«i c. wild cc'uidht! Ill tl'.f ^l•l<lcr, niiioot brcit, 
j:ir ur ftnik liMW, 'llic, fnld.’i alsu 11 %‘rTK’s c’:iii!p, 

U s'‘;in'»| ♦■^p■'clal'y tor bo«.f c<»uplitrs 
srKFI. l.CMHCU. A n'Ccicnre bamtismk. whicli 
‘sh nild W III* Cfp rMI iw • to pnglnc"M-' ur.lrivli. clc , 
Tw- Ilk’r ia. 1 ' 111 dsl-'nlrig * irioip typ*'# o? bu'IsPri'; 
iMr'-iitrliOit. IS ticln*: circubili’d lo lb' Nutturml 
lOft’l 1 ^ 0 . 0, 'lUv bouk Is 73 

ill Iciiuih and N clidli boutul Tiic dila glvi'o 

lo.c)^ .) MSC'in of inn.'ilr.Hiiu) in hIccI lumhcr with 
.lui'iiT.il s(c(d niid other mitcrlaU (ionipk'lc apocC 
II‘i.thins of ')>icb niiiHtrui't’on, proprrllcs of steel 

himl'cr vciltmv, labb*.s of sifc loads, cmiilrn‘*tlon 

ttciait: anil ntlxs iWI'/iiin-^ data are clmirly lUnsfrated 
iiiM' ilcsiTlbed. 

I'D l*L\5ilv ’ "Il Tiic'isni Sled Cti, 

) own. 0, I'' di 4t rdnit (UR a 4-p'.ise cirrulnr in 
* III h prised sfc'l foundrj rtmU arc diP.Titif-d anil 
iMii irited. Tl*c KIa and n.uigi‘k of Itiese lUisks 
*\t’»'.d the full ik'plh ii'si'Mil the ioniers wlilHUit 
bii'kijni: 4>r cutting nwny the invtui The inceflng 
’?/ ri.s .irc welded. TIk' p'utmld'ra are «)f pallealdo 
ini" are H“rtirely flwjcd lo the Ilssk. the flani'c 
«■ I til" tilling Hide hr ttimed outward .so rs tidl (o 

liiA'fir'' with rnmnihig -the motdiu Hard, or hold It 

*vi'cn s''»ken out. IV* flliuigc on tiic bottom Is turned 
iiiM nl. htddhig the Rind In place wtotn the.flask Is 
liriiil Hne page of Uw folder ibtHcrlticN and lllUHtratcs 
a sic'l plutrorm fw iis*e with lift tnu’kb 
I'll';-: (TITTF.U -'ftio.yox Mwlitne Co., Jacksoti, 
Mlc)). ik' cJrculatitiS a folder. Jp wbicii 

iteS^lbis iim) iltuiitriitca Its. No nrtllra; 

machineI kim.* .uf (lie machltto a rablDct 
type iind n)itt.i’nH tr'tank for <tie ^utlbiK. funipnund, 
wUfth has u rapomiy^ AAlbin.^ ^aVitip of the 

mieiUnc K c;c.t witb ilaH3e.,aroun<l fit Mtcr edge and 
then* me paiK on lli' suifnre to tvlilcb arc bolted 
liie brackets Ki*' nippoHiiig tlio various parts .lt|^ 
mailitne ih' cutPt »np lx fidmuncd^ln hnfy 

which a'.su rdrm*She iMorpig fur^the main 
(irKbij; s|j>n, .\]i kcun arc cncmp*(l. dwter disks 
;i^ ol, |6*il D In hes In dlimctcr^jind 

tm-.DS an' piiivid'd for grlijdiug tho disk vldle It 

In funirv; .po'-ltl^ lit the' mol'htnc. Three dlirershr 
i/.cd p'i>c s ipiHtrlK KtH fiirnltthctl Tli« posUton of 
*!»•• cutler cS'i tip raised or lowered l*.v turning a 


Clank whi'.'>i extends tlmuigl) thd front of ttie madilne 
\ stop giigc wlildi Is adiusialtic for cutting any 
tciiRth of piiN*. funiiii pmt nr th*.' equipiucni. ^ 
l’T:oi)f»ni»\ llM'niatH - T'hc Pelton stci-l' Co . 
M Injiikec is drculailtni <V 1 U-pHge booklet tn whicb 
<:/!c)i*d cliirts the pro*hicttmi recurtls of the 

•oi'p I \ ihrlii: Ihhf. 1017 and JHIS are given. 

(» c i'h.ui >l'ows Dial during 1316 the company’? 

. d’'.}l> ji.-odiirtlon \ca«t 3.:t4 tivis nmi la 101K 

til* i»ni(hrtiOM hul jumped to 11.72 tons Another 
'liJi.'l ciiinioro the number nf ttldiuneiits wiUi the 
iiiuuiifr of s.'fjip tftrw rcturtieil. In 1016 there were 
l.'l.2u tom. sldi'petl while xd thU amount 5 83 lunK 
i( 1,21 per cent reltmted. In lUlR slilpmcnb 

loaliU 3128.58 tutTfi and of thia anioutit 03.11 ittm 
Ml 2 70 i* r cent were ictumcd. Otlicf idtarU given 
n'*luilv, condtinnliou sTap record: dhwtrlc fiuimcc. 
»*•«' i"cwl .Did typical eustorn'ra’ HhiptnenU anti* 
I milled s r p for rhe jf.ir DiR. ■» 

STl’KI. rXSTIN'UI A lufftr rard^urd iKuiiid Imok 

«* O') iii 2 <s, conu'nhg; a pictorial tNir(ra>'al of thi 
p'.r)'- .it AMtra. luii.. and MuridiyidMtfti, tU.« of th** 
Man soir Steel f'l >ttu s t'o. and tlm National ITir 
Co-pN'f to,. ;!r'l a brlwf descr-ption of their pruducts. 
a Ih'Tir eircphiied. Fruited on houvlly coated stock 
.Did n 'll 11)uurate:l. ttje lioidi Is a most altricthc 
(r.idi‘ puldlcatlon. A nninlMT of Uie illuslrnttons arc 
in color. Tho flrst pan of the book Jn devoted to a 
brief hVoT of steel: tlnJu follows t^ie bls^try of 
ituUi companies, Tltb is aeeoiuptfdcd by vlaws of 

(lie p&nt, Including the InterJor of thi pnttem shop, 
the ftwindrlcs. the ^jn-biiutb hwnacos at the Attica 
plant, tbf laboratory nod other deportments, the 
latter jiorl of the liook is dcraipd fo u description 
of iiuitings made by the rotiu^les. 

LOCOMOTIVR CBANB.-^The DnW Jllates C«Mie 
Co.. Chicago. In bnllettn 19(b. reemiily published, 
des .*11560 and lUustratcs Its line of lornmotlve 
craiws, for gnUi bucket, hook’btock nognei service. 
Home' of the speclfl^-atlom of thesir erooes ara: 
'Work.tng weiglii. l.5y,0(]5 pmindi: ,sbMng weight. 

pounds; bslliut 36,Opt) pmmds; 

lower ‘fl^e; A&lfckots 

fur suur gtn-r 
roller palb; rotstlop yolltmi; 

infts.* engiiiw are of Uw ■'tetjjcal‘-type, double, . 10 
bwl» rrlliider dlamoter stroke; iM’lerH 

. nf ,{M'-M diaiwstw..;- 9 j4 feet 
' UIrI), ^G.tubes. Sv^, ^a'ln dlameler; tAfoiri pra's 
ittue ' picitnidN ' to iha aqigire frwli; >4^ Uni: 
t'flpielife W^'.gsllons and W bunWw caplj^Uy. 
prWiifiiijiJpvO^/craucs hiyg'ijpaTdrawhar puU «t' DOOO 
^ n^ls muirnuffl, ^^Ktlhip 4|pi^t,or 330 
'jfrT inhutteKa:® hax? TtRlng'eiipflFiljll UVSk 

cUim|)S or. ontrlggcm, of 20 tons at 1R-foot rodliv 
.umI four iw»'< »t fiO-foot radios. . 







More Than Usual Care Was Necessary in Setting the Cores Accurately For. 
Thickness on Account of the Heavy Air Pressure Which 
the Casting Must Withstand 




NOVVING the coTtdilions un*/',; 
’ der which a jpiece oi! 

‘ chin'ery will have to ojjeratii.'' 
a gOo<t engineer can u^yatl^':'’ 
design sonjethiog to meet the "'re¬ 
quirements. , When it comes to turt-' 
ing that design into something tsfti^i^ 
ble, msing some material substait^: 
which will answer the purpose,^V^1w-'/i; 
tended, manufacturing ditHctiitics 
qucntly present themselvfs. .^Tlie^v; 
difficultie.s are .sometimes of so 
ou.s a character that the design. 
either be amended or abandoned,! bht'.■ 
when that cannot be done thb. 
culties are only overcome, % 
ercise of the highest degree of ilyll,',.:. 
caution and judgment on -the part-' 
of the manufacturer. 

A problem of this chattteter- pr«t * 
.sented itself to the New LiOtnfoh Ship' 
& Engine Co., Groton, Conh.,'fn.eon-'.. 
nection with the constructhjin {of sub- 
marine engines. In thistt'o^ibv. the 
character of the design '^feas i^gldty 
limited and it was heewsinry, there¬ 
fore, for the shop tof ipeet the coirdi- 
tions laid down. The problem w*i 
encountered in its most acute form 
in connection with the construction 
of air compressors for-fuel injection ', 
which arc a necessary 'part of every 
diesel engine. . .. 

In an engine of standard type, the ’ 
prc.ssnre in the cylinder at- the '^time 
(he fuel rau.st be introduced, i.s ai^ut 
dOO pounds per sqttare inch and-this 
must not only be ,-pyercoine by the 
pressure of the i^Vtll^ng fuel, ;,bot it 
must ^ s^ far^exdeedetli the 

icquireW'''Vpiantity will pa.ss i^fo' ''the 
cylinder in aboi^ one-sixtcenlh of .a 
vi-cond Experience iias shown that 



■'-I 



fitt. «■ AI<li Ti:B »MAU. fonK-PATTEIlNS ENTKIl- 
I.W INTO THB CHNSTUl'ITHIN OK IIIE 
<H>MrUE»8<)U CAHTINr. ARB iSTIIl^NC 
WIRES TO PltltVENT I,OSh 

for this work an air iin-'i-nri- ot ap- 
prox-iniatcly KKK) pouiuU per '.<iii:irc 
inch is m-rt-s.-ary at tl;r sprajniB tioi’.- 
zlc. To provide this air and at tin* 
■ same linn' kcej) the wcIkIiI a'-d M/e 
of the roniprcs'.or witliin llie smallest 
possible limits, a onc-pii'ec casliiiK 
was deslitned and made siueessfnlly. 

AUhr/utth the muldiiiK and tteuerul 
rai’lliodt emplo.fcd in the foiin<lry nl the 
New l.i>n<lon Sliip & Engine f,V>rii. to 
jirodiice this compressor <•« hlor are 
tn no way radically different from 
tirjiclice in many other i)lant.s. still 
the fact that exceptional care was 
necessary in every detail and the 
further consideration that .11 cores 
. arc used lends the oiicraiion coiisider- 
ahlc iineresi as a praeticid moldiiiK prob- 
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Ifem. IXiring the initial work, of prepar¬ 
ing the itatterii.<i much dotibt vvRs ox- 
l>resscd ■ on the part of old time 
• onndrynirn a.s to the fiasability of 
the Job. Moldcrs and patternmakers, 
alike, ■ said the piece, could not be 
sitccc.ssfnlly cast. flue man, how¬ 
ever, lolin W. l<ol)ertson, in eliargt 
of molding operations at the jilant, 
had faith in the design, lie entered 
into the jol( heart and soul until the 
conception was a realilv In rednr- 
ing this job to a practical munnfac- 
tnring basis, a great deal of esperi- 
iiienting was necessary, but in tins 
article only an outline of the method 
finally adopted ean be piesenlcd. 

.-fi'CMrai'.v i.t Init'i'rliint 

The paltcriis must be umisijallv ac- 
enralc beeanse ait even thiekm-ss of 
Willi Is absolutely neecssarv lor a 
working presMiie of 1000 pounds pei 
'qn.ire ineb. 'riiC main p.ittern (or 
forming the mold is shown in h'lg, I. 
It is arranged for straight draft an<l 
tile two halves are nearlv ideiitira! 
Two bigs are located at .ibont tin 
renter of the p.ittern, projecting r.tdi- 
ally af about 4.s dvgrce.s to the lire 
of draft If tli/y were iii.idc )jart of 
the pattti". it would of roiirse be im- 
possibh' to draw the vvlioie piece with¬ 
out breaking away portions ot the 
mold directly above the lugs; on the 
other hand if the higs were niailc 
seiiarale, in the form of buttons to 
be jilaced on the outside ot the pat¬ 
tern it vvonUl be difficult to hold 
them to exact centers and also, being 
very small, they would ea.sily be lost. 
To overcome this, the two lugs have 
been made part of a sei>arate triangu¬ 
lar block vvbieh fits into a recess in 
the iMtlern in such a way that the 
li.ittcrn itself may be drawn leaving 
the block with its buttons in place. 
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KIO. 4 -Tim CASTI^G AS KIKHT TAKKX FHOM 
TIIK MOLO BY TIIK (liVNK WITH TIIK 

KODs HTiu, IN riAi K wv.m:;ik 

OVKII |►(H•XIIS 

t 

This blork, wliicli is shown in I'ig 
1, may thus he drawn from the iceess 
.11 ihe necessary angle lo i>revcnt break 
ing the mohl. 

.‘\ftcr drawing the halves of this 
main pattern atid finishing the iii61d. 
the various eore.s, ore alter .mother, 
are set in place. These cores .ire 
niavlc nil in advance in sufficient qnan 
lity to offset the iiosslbility iif break- 
.ige at tlie time of making tin 
assembly. The core-patteins and all 
-mall pattern-piec‘'s are drilled to rc- 
reive a stringing wire as a means Of 
jirevenlirtg them from being lost 
b'ig. 2 gives a good idea of the pos 
sibilitics of .saving time and avoiding 
the loss of small pieces by this 
nieilind. It al.so conserves storage space 



I ' ' 

ric. S-TrtW! TIIRKK VIKWH BIIOW HtlCCESSlVlXV THE n,AtTNa OK THE PRlN'CtPAL CORES. AT THE RWIIT, 31 CORES ARE IN PUCE IN THE IIRAti 


READY KOK THE COPE 
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Soni«'' ia(.th« corses. (is<d;are,:pQ^pKc!^«d,. 
and. r^5r« nnu^ilwl. ' sti'f^ijtb; , 

.water-jUcket cffr,b’ JS''l«ayity''rC' 
infprcsd ,ai’d when completed is suffi- ’ 
ciently rigid to permit aonic-what 
rough '.treatment without lirciiking. 

This- core is shown in place in' Fig. 3. 

.It is made up in two halve.'i with 
projecting lugs. at the parting. The 
reinforcing bars j: extend into these, 
lugs which .serve -the double' purpose 
of supporting the core and, providing 
a purchase on the reinforcing wires 
for their extraction after the casting 
has been' jiourcd. The first or lower 
half of this core i.s laid in the mold 
and adjusted to correct position; then 
the cylinder cores, outlet eorc.s, and 
other pieces are set in place and the 
upper half of the water jacket core i.s 
placed on top. It is wired to the 
lower half at the Jugs which adds to 
the strength of the a.ssembly and pro- 
vidc.s against slipping of one part 
over another. Finally the cope I.s 
lowered into place and the mold is 
'•eady to pour. 

, The pouring is ilonc from the hot- Kin. 5 -TtlB CARTINU WIIKN COMPI.m;i.Y MACUINED becomes a TltllEE WTAOK tOOd-’MPNIJ 
tolii. that is. the gates are .-it that end “ KHERSliBK AIK COMniKSSOIl 


tolii, that is, the gates are at that end 
of the mold which forma the Lottom 
of the compressor. However, the !“''■' 
mold is ti))pccl up with the gates at I’"’""' 
the top when it is poured. The first 
portion of mcttil poured passes into 
the gate leading to the bottom of the 
mold (the. top of the casting) and the ^ 
-erond portion of metal goes through 
the central gate leading directly to 
the upper portion of the ino'it. Thi, 
is accompli.slied by means of a 


pouring basin provided with 
three runners so arranged 
that the gate leading to the 
bottom of the mold may 
be filled first. The ad¬ 
justment of many de- 




tail.' ha.s been nece"aiy to make this hot metal is at the base of, the 

pouring process completely satisfac- mold to prevent .spattering When 
tory. the reniaiiMlcr of the metal pass- 

The metal at the bottom of the ing . through the central gatet, 
mold is under a 'tatie head of over drops in. 'J'he thin core walls -'iiire 
5 feel and some of the sand walls reinforced with strainer plates -anij > 
between different seetion' are ' only many surface- and corners the 
!•«-inch thick. The cast- mold proper are reinforced, with hails 
iii.g, as poured, contains and wire.s. • . 

ahont 1()(K) pounds of One important difference between 
iron and about .'SOO this molding job and many utbeta.ta- 
pounds of this arc the neccssilj of working to acenrat'e 
poured in through the dinien.sions. ,\11 fillets are d,0>4(rn- to ', 
gate leading to the hot- size and the iwsition of ,4he 't;jri}iider 
tom. In this way a cores is held to within cx^eetlinglii. 
sufficient quantity of small limits. It can readily ,be - seen' 
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Kid. n IT W A DIPKICULT TASK TD RSHOVS ALL THE COKI WIRIU. Tim 18 DONE WITH HKEI'IAL tIOOKR A.ND BAH8 
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ll,it >>I 1 arcouiU of the slopiog SUf' 
rcf' liLivveeii )iigh-t>re!tsure stage 
loi'iioii-. of tlic cores anti the larger 
ow •prrh'.iiie portions, any longitudinal 
iiovi incut of these cores would mean' 
I variation iti tlie thickness of the 
.i']iaralion walls. 

When pouring first through the gate 
fading to the lower part of the mold, 
he metal drops .S feet and several 


and hecoines so hard that a bare¬ 
foot man roiikl step upon any part of 
it without tatisiiig injury. The iron 
niixtur*' ii-vi'd is low in silicon and 
its composition is as follows: 

Prt rent 

Siltroii .i, 3 :t 

Suiptiur . O.U 7.5 

Sliini!»noF . 0.711 

PItiittItliiinn . O.SO 

Cnrtmu .e.-to 


New England Poundrymen 
Meet in Boston 

The N'ew Ivngland Foundrymen's 
association held Its first fall meeting 
at the Kxchange club, Boston, Wed- 
ne.sday, Sept. 10. A. O. Backert, 
president of the American Foundry- 
men's a.ssociation, was the principal 
speaker of the evening, and his de- 


irccautiome arc taken to reduce the 
eiidency to spatter and freeze. An 
.'Ibow is placed in the path of the 
netal to check its downward velocity 
iiid a sullagc riser is arranged at the 
bottom for the purpose of collecting 
iny frozen particles occuring at the 
Initial impact of the metal with the 
bottom of the drop. Any such im¬ 
purities tend to be forced to the top 
of this riser, thns permitting the clean 
metal to pass directly into the mold 
through a aide tap. as .shown in Fig. it. 
After the pouring has been coiiiplclcd 
and the casting has cooled it is lifted 
from the nliold by a crane and is trans¬ 
ferred to a cleaning room where the 
cores and core wires are removed. 
Fig. 4 shows the casting just .vs it 
has been taken from the mold. 

Core tVires Hard Remove 

Fig. 0 shows the method of re¬ 
moving core wires. It is iiiiportant 
to get all these wires and all eon; 
sand out of the easting, for any for¬ 
eign substance would fend to inler 
ftfre with the circulation of the cool¬ 
ing water. Most of the reinforeiug 
w'ircs are pulled out through opetiings 
in the casting by tiieans of pinch 
bars and other tools. As sonic of 
flte wires arc long and crooked this 
process is not always easy. Some of 
the smaller wires run straight from 
lop to bottom and arc obtained simply 
6y fishing with a short hook through 
the holes. Such a hook with the wire 
wiiich it has caught is shoevn in Fig. 
6. After the removal of all the core 
material the casting i.s cleaned up in 
tf^e usual way and sent to the ma¬ 
chine shop. 

A view of a couipletcd set of cylin¬ 
ders made from this pattern is shown 
in' Fig. 5 together with the two pis¬ 
tons. Ina.«nmch as this easting job 
hils .some features imittuc :n foundry 
practice a few of. the details con- 
eerniiig its production will be given 
•.The sand used is made up of XVi pci 
cent Jersey molding sand, 33!^ pei 
eont floor or heap sand and 33^ pci 
c<nt of Cape Cod .sand. This latter 
is^vv sand found on the be.ich at Cape 
Cod It takes the same- shipping rate 
as common sand.' Tlte whole mixture 
i.s. iiinllcd up and 'while-in the mulling 
machiuo is tempered with clay water. 
The mold is baked before pouring 


The casting.^ must have a high ulti¬ 
mate strength and are not accepted 
unless the specimens test between 
30,000 and 40,000 pounds tensile 
strength and between 3000 and 4000 
pounds transverse strength. The 
cores are all bonded with linseed oil. 
The water jacket core is heavily re¬ 
inforced. Kach half has twelve cl¬ 
inch wires running from top to bot¬ 
tom and equally spaced throughout 
their leiigtln that is, they .start from 
the iiariow part at the top of the 
high pressure cylinders and spread in 
coufoniiity with the general shape of 
the core -where it surrounds the large 
cylinders. In each half of the core 
nine ero.ss wires run from the lugs 
on one side to those on the other 
side, three being brought out at ciicb 
lug. These wires siiie.id apart a^ 
soon as fi-'v le.vvc the lugs.and to¬ 
gether with the 12 longitudinal wires 
form a basket-like iiet'vvoik. Where 
tlic wires cross they .vre fastened to¬ 
gether with iiioccs of small wire. 

Strict instructions are given that 
there shall he no filing or rubbing of 
the cores to correct defects. If the 
eoies are not correct as they are made 
they arc thrown out. The wires are 
eovci'cd with flour paste to insure a 
good bond with the sand. The work 
being very accurate, it takes one man 
eight hours to core up the mold; the 
mold it.self re(iuirc.s two men eight 
liouiN for ramming and two men an¬ 
other eight hours for finishing. It 
takes one man eight hours to re¬ 
move cores and core wires from the 
eoMipleted casting. 

The entire job while at first treated 
with a great deal of caution, has now 
hceome p'art of the foundry routine. 
The amount of loss in the foundry is 
barely 10 per cent, and when the 
necessity for correctly placing 31 
cores Is considered, this is seen to 
be model.lie. 

Foil!5airy Contract Let 

C. \V. bhermaii, associated with 
the l>orninion Steel Co., Hamilton, 
Onl., is president of the Adiron¬ 
dack Steel Foundries Corp., Colonie. 
iV. Y., which has awaM^d a 'ton- 
tract to the Crowell-Lniidofl-Little 
Co.. Cleveland, for a new $300,000 
steel foundry. 


scription of conditions in Europe was 
of special interest to New England 
manufacturers, nearly all of whom 
have export questions in mind. Mr. 
IJackert, who has recently made an 
inspection tour through the iron and 
steel district of England, told of the 
symijathy between the nations. 

To illustrate the si'ze of some of 
the English industries, Mr. Backert 
pointed out that one plant which he 
visited, turned out 25,000 tons of mal¬ 
leable iron per year. In many plants 
he found idle electric furnaces. The 
reason for this being that the ex¬ 
tremely high price of electric power 
has made it impossible to continue tbe 
operation of these furnaces which 
were put in during the period of pro-' 
(Uictioii frenzy, brought about by the 
war. Converters arc used freely and 
a comtiioii iiistallation iiieUides a 
cupula mounted high enough .so that 
mi-lal flows by gravity directly into 
the converter. Mr. Backert stated 
that even now, under llie crippled con¬ 
dition of Germany, with the whole 
Alsace-Lorraine district in French 
hands, that country still is second in 
pig iron production. 

The franc, normally worth less than 
the German mark, now has a ptircha.s- 
ing value in Germ;»ny of about three 
limes its prewar value. In other 
words, for twenty cents in French 
money something over 60 cents worth 
of German good.s can be purchased 
and how ever strong may be the 
senlirnent against buying from Ger¬ 
many, it can hardly be expected to 
overcome tbe great advantage obtained 
ibrougb the difference in exchange. 

Organize New Company 

The Vibrating Machinery Co., capi¬ 
talized at $50,000, has been organized 
and chartered at Chicago, -and has 
taken over the entire business of the 
Schrocter Engineering Co., establish¬ 
ing a plant and officeatS46 West Jack- 
son boulevard. Julius Schroetcr is 
president of the new concern, F. 
Von Scblagell is treasurer and Mrs. 
J. C. Miller, secretary. The company 
manufactures an oscillating foundry 
riddle and a gas unit for welding and 
cutting.', Tlte latter device is Jiist be¬ 
ing put on the market and is desig<ied 
to use natural or city gas in conv 
ncflion with, loxygcu. 







Experts Discuss Pulverized G 

De«t^n of Burner and Kind ol Coal Used are Important^Eeonomy Shown in 
Annealing Malleable and Testa With Powdered Coal on the 
Air Furnace are Recorded 










YJ^OR a number of years poiedered coal has been 
Ml used successfully for flr'mfi malleable-iron an- 
Healing furnaces, and recently a number of 
foundries have equipped their melting furnaces with 
apparatus for burning this type of fuel. White the 
data obtained i'O far have been too meager to mar- 
rant definite coHelusions, the introduction of powdered 
coal into mdlebble-iron melting furnaces is without 
dunbt being closely watched by producers in the hope 
of finding a means of dispensing with some of the 
labor required for the ordinary .system of coal firing, 
for this reason the symposium of papers on the use 
of powdered coal presented at the annual meeting 
of the American Foundrymen’s association in Phila¬ 
delphia Oct. 1 is of special interest. Papers were 
presented by Charles l.ungcneckcr, the Bonnot Co., 
Canton, O.; A. I. Grindle, Combustion Economy 
Corp., Chicago, and Milton W, Arrowood, Grojind 
Coal F.iiginecfing Co., Ch:ca.QO. Mr, Longenecker 
gives data on an installation of powdered coAt burn¬ 
ing equipment on tnalleablc-iton annealing furnaces 


which shows a cost of $2625 when using powdered 
cool, against $4900 for doing the same amount oi' ".' 
annealing with- natural gas and $8400 when using- > '' 
furl oil, At another foundry a saving of 48 per cent 
has been effected in the quantity of coal consumeil , 
when it was used in the powdered form. The gues- ; , 
tion of melting malleable iron in the air furnace with’- ’’ 
powdered coal is taken up by Mr. Arrowood,. -'Thif ' 
question is not solely one of cost, but involves, the 
effect of the flame and the ash from the coal on the',,'' 
metal and on the brickwork of the furnace. . Not ' ' 
enough data have so far been secured to warrant : 
definite conchtsions hut much information on the ' 
subject has been added by Mr, Arrowood’s paper: ...- 
That sleet is bring melted with flSO to 600 pounds 
of powdered coal per ton of charge and that 15. V’ 
malleable foundries using powdered coal for annealing 
have a fuel ratio of from 500 to 700 pounds of coal- 
per ton of castings is shown bp Mr. Grindle, He 
ttlsi- gives analyses of different roots which have 
proved satisfactory for use «» the powdered form 


.,.vt 


Develop Firing System For Air Furnace; 

BY MILTON W. ARROWOOD ; 


V OLATILE pulverized fuel E 
higldy corabusiiWc when dry, 
and if injected into a furnace 
at ignition temperature will 
ultimately burn as it finds air. But it 
is not believed that the highest efUcicncy 
is possible except where the greatest 
care is taken to introduce the air and 
fuel into the furnace as a completely 
diffused mixture. All problems calling 
for rapid and wide diffusion, whether it 
hr a bursting hand grenade or the mere 
.breaking up of, a ■ dust body call for 
action from the inside out. 

A burner which "has been designed to 
develop action of this kind is shown in 
Fig. ,1. The powdered coal is fed by 
a screw feed into a perforated drum, B. 
Here it is met by a current of air blow¬ 
ing down on it frojn the pipe, A. The 
sir and coal mix .in this drum and are 
further mixed as th^. pass through the 
perforations and stcilce thir itvalls of the 
encasing chaipbe#,''^rdm this cham¬ 
ber they pass through, the pipe, D, into 
the main chapitrer t^'-tbe bui^ef, which 
contains twd,.WVtoore acts of mixing 
sheUs r.ontx^tH^]i:*arranged. In this 
chamber.t^ imitfi body of air is intro¬ 
duced, the conductor, £. 

i'J^fewiiH^is lype./^ apparatus, ar- 
were' ii^e to conduct a 
sefi'es of tests on an air furnace at 


a plant in Mcadvilic, Pa. Owing to 
sonte misunderstanding as to the method 
to be used iii controlling the top blast, 
the original burner installed was de¬ 
signed to admit half the air at the top 
blast and take the remainder through the 
burner. This sacrificed at least half 
the mixing efficiency of the apparatus. 
A 14-inch duplex burner y^as used, 
capable of taking air enough for mix¬ 
ing and burning 1200 to 1.500 pounds 
of coal per hour and a proportionately 
greater amount according to the amount 
of air admitted at the top blast. Pul¬ 
verized coal was purchased from an 
outside plant, being that used ordinarily 
for annealing. It analyzed as follows; 

Pwemt 

Sulpliur . 1.S4 

Volatllr matter . 3.4.SS 

Flwii carben . SO.KO 

A«h . 1245 

Uettture . 1.4.5 

’ Air was supplied by a No. 7 Sturie- 
vant fan at a pressure on the fan outlet 
of five ounces, the line running some 
40 feet to a Y-division supplying the 
two parts of the burner. The existing 
branch of the line supplying air to the 
ash pit was not disturbed. The burner 
was first lit with the furnace empty, 
the total air pressure at the burner 
'being 8 inches and at the overhead blast 
pipe 4.25 ounces (difference. due to pipe 
layout). The furnace was operated on 


this basis for 2 hours .12 .soinutc^. 
the average coal fed being about one 
ton per hour. 

At 1 hour and 20 minutes. from stattr 
ing time, a pig of iron was pfeced in 
the rear side door of the fumitce and 
another in the front door,. T^se were 
dripping freely in eight minut^. When 
feeding the full amount of ,'cOal, com¬ 
bustion was not complete-' ’ until ifih* 
flame came in contact wi^ the top 
blast just over the bridge tvall. , Thus 
the principal heal zone wjts too far 
in the rear of the furnace..' 'Coal was 
filled into (he hopper by ' hand from 
bags of known weight;^, the amount 
of 00.11 left at end of run being des 
ducted. It was found'that the teed- 
screw had been delivering OJ pound-pet r 
turn. The furnace wait btiilt for’-st.;, 
charge of 10 to 12 ton*., 

The -fpllowini^ day, a 2-ton chatii^' 
made Up of pig iron, hard scrap and-; 
railway malleable, showing an averaw' 
of 0,914 per cent silicon and 0;627 pet 
cent manganese was put m the, furnacts, 
which was then fired, widibnt skimming 
batli, for 3 hours and 29 minutes, when 
the iron was poured, the fire being com 
tinned tor’ 15 minutes while tapping out. 
A $otal of S914 pounds of coal was 
used, or say three tons of‘coal fetf two 
tons of iron. The general character 
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ol till.' miUil was sutisiai'iorj l>ul ii 
was iicressary tti l«ivo. oonsielerabic 
slag in tlio furnaci.', owing to lilt' ton- 
dilioii of tin.' lioitom uml thi: tap hob"'. 

TUo hrick covering that liatl hci u 
placed o\cr the Kralc- was rcmoeuil at 
the lirid'ac wall aortiss tin''lire hox for 
space 1 fool W'iilc liiiKlhwi''i' ol ib^ 
fliniacc. This niatle it possible to adnni 
air tbroiigb the ash pi' iiinler the lire 
S'! regiilai'.'d auioiinl. A 4 ton charge 
showing t'.902 per cent siln'pti and II(i2 
pir cent manganese w.is charged o.i 
tlic following day and on .slartiiig the 
fire it was at otire .'ccii dial the large 
volume of air rising at the bridge wali 
lk'flet'l«L du‘ flame It. the roof and 
formed ■a cold blanket on the bath, ibni 
making a shnv beating fiiniacc. The 
rear bridge wall bad been bttilt tip 
two courses of brirk and after riiimin,; 
cne and a half hours it was derided 
the fire was choked too much. 'I'wi-hi 
mitimes weic lost in removing some 
of Ihi brick, after which the fire wai 
''fimlinued for a total of .1 hours and 
32 miiinles, including a short shot down 
to replace bniig. The roof showed dis¬ 
tress while the bath showed dull, attii- 
bnted to the air eondiiion above men¬ 
tioned. Owing to the short charge it 
was not pciSaible to skim the Inal effei- 
t'.vely, allhongh it was partially skimmed 
alter four hours. The tot.'d coal eon- 
.siimption was lO.JOO poniiils or .3.1 Ions 
for four tons of iron melled in a 12- 
loii furnace. A test bar itoiircd at A 
hours and 40 minutes showed silicon. 
0.34 per cent, su^ur 0.102 per ceiil, 
(hosphornns, 0.131 per cent, and com- 
bitiid carlion 3.50 per cent. 

^ The opening over the grates was filled 
op and the eight 2-inch tuyeres on top 
blast were ehanged to 3-inch, the floor 
of combustion diamhcr was filled up to 
within 10 inches of top of front bridge 
wall. The oiit^ end of the burner was 
raised and 5he discharge pointed at a 
downward angle against the front -end 


of the charge The biiiner was then 
l.glitcd nil the cniplv fitriiare for 1 hour 
.ird 1.' niini'k'S, it being desired to 
sl.iii a cb.irge with a hot furnace. A 
ton charge of the same eompo'.iiioii 
ii' the pillion-, beat w.is then lired foi 
-I lioiir-. and .3.3 miimle.s. with sbiil down 
of 3 iniiiiili.s cm atCounI of the lo-s 
ol a Imnc The lolal co.il ted svas 

'ill'lX |iomi%N or an .'iMiage of 172^ 
I'oiiiiil'. p'-r I'onr, oi a total of 4,3 tons 
for 3 lolls .-if iron in a 12-|on furn.ice, 
with a cot^^ldl'rall!e .imonni of .slag lei I 
in llie furnace from previous heals ili.ai 
eonid not be skimmed properly. The 
iiiianlitc ol mel.d was sufficient to permit 
f.’.ir skimming and at .3 bonrs and 3',) 
tiiiniili's a eonsidcralile amoniil of slag 
of good appearance was skimmed off. 
Ai 4 bont's and 10 ininiilc-s a lest bar 
'bowed 0.73 per cent silicon and O.OW 
1 ei ceni sniplun, while a second bar 
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poured at tapping, wot. 4 hours and-40 
minutes' from starling shotvcsl as. fol¬ 
lows: 

ISircnit 

yiitAl earliim .'. 4,21) 

I'unib'iiiiJ I'lirlioii .... il,'T8 

uniiihiur mrlioa . 11,48 

M.snKJiiis' . 0.8O 

riios Im.oini .. 0.199 

StiU'vii .*. 0.08 

Siilliliur .. 0.00 

A test bar poured from a ladle, taken 
off during taiiping oiil -showed 0.68 per 
cent silicon, 0.081 per cent sulphur and 
.1 tensile strength of 33,600 pounds, 
.knolher analysii from pig, taken in 
s.itue way, showed as follows from a 
dilTcrciu ebemist' 


I’Mffnit 

Klllrnii . 0.07 

Kiillilllir . O.OIH 

M'lljlll'i..' . Ml 

Co.'i'Ij Ill'll carlion . 1 5.> 

Or.itiliilir I'liboii ... 1.20 

Analyis of iron from band fired 


^|■|•|lal'es ill ibe same. i>lant .-.hovved as 
fi Hows: 


I*.'r rciil 

saii'iiii .0 50 

Kii iihiir . 0.U93 

I'll siitiii.'i'ii.s . .. ( 1 150 

.Uimi; iiii's.' . 0.20 

Ciiiiilnricil cailniri .. 2.0" 

Toti'l I'arhon . 2 8 m 


As a result of this test, it was con¬ 
clusively shown that all ol ilie .nr* 
.'lionld he adtiiillcil ilirotigh the Immer 
.'Mid aiTaiigcmetils wore then made to 
scl lip a burner cd .siifllcient rapaeitv 
for this purpose. At the time of pre¬ 
paring Ibis paper for presentation re¬ 
ports on additional heats have not bc- 
eonie available. It is hoped that fur¬ 
ther ilata will be available later. 

A .10-itirli burner lias been iustulled on 
a furnace, built for a rapacity of 10 to 
1,3 tons in a prominent fonndi-y in Erie 
I’a. A view of the bnriicr attached to 
Ibis fiiriiai'c* is shown in Eig. 2. Acliiig 
I It the idea of having the initial ruiii- 
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hustion occur'Oft 0je> front c.ftd of' the 
tiw' .-cimilnistkm <hamhcr . vrai 
made, onlyV about >2 fe« in length "from 
the iioze pi burner to ihc front bridge 
wall. For rrasona iiofed, this proved to 
be uns-atisfartory and it was considered 
dc.sirablc to leiiKtln-n the eombuslion 
eliamber about 7 feet, thus cotnvIe'inK 
aunbuslioii by the time the gases reach 
the bridge wall so that the e.'c.trcmely 
hot giises foftic in ronlact with the 
charge. ' 

This lenglhetung of the furnace, to- 
gfthcr- with other minor changes and 
r.djustmcms, a.s well as imsuffu-ient mill 
e.ipacily to supply coal for full lime 
operation, and tlic fact lltat llic con-- 
veyiiig system from the mill to funiaes' 
htpper has not heiMi installed, sMu.sel 
riclay iu placing tin; furnace in regul.i.' 
i'I,er.alkm. ]| is niiitemiil.aled to pin 
iliis unit in daily service as soou a^ 
ciiciimsiancts permit. 

In malleable iron anncaliiig, the pow - 
dered-roal liuriier porfoims functions 
i<|Ualle a.s salisfaelorily as in the tiii 
melting funiaec. For greatest economy 
in llie use of pulverized eoal, the Ovcns 
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• should, be of comparatively large sire.. 
It then becoifies a problem of uniform 
heat distribution and control so as not 
to bum the pots. With .some types ol 
jiulvcrired eoal hurners it is found that 
the hesit is thrown in too great- degree 
toward the front end of the ovens. At 
timifs the poor hi-at distribution with 
high velocity burners results in burning 
top (lots near the burner, wliile the 
bollom oii(«i on the same stools may 
not be ainie.-iled. V\herc a eiiittng flame 
ruts down the brick on the firebox, the 
de.striiction of pots near the burner may 
be aggravated from slag ilepositioii and 
lliixiiig. At Ollier times, if ihc eo.'il 
ballpens to lie a little damp or not 
ground as line as usual, some of it nia\ 
III deposited on the floor and blanket 
till bottom pots near the burner. 

While no commcivjal installation ha- 
yet been made on the mitfile type of 
aimcaling oven, a mimher of test mns 
v ere made on such an oven baniUing 
lailivay eastings. In a plant having 2('i 
ovens ot ,a capaeity about 25 tons each, 
the practice with hand firing was to 
secure one poimd of castings annealed 


per' pound' of' co:d.' ' An improj^’.^i^ 
of' oven' was coftslrpctcd. awiifl’ 
specially conducted test "shpwb^ 
of'' 2.2 to 1. A 6-Inch ' poi^iS 
4‘timer on the same oveti- sltow^ti.i'tf 
of 5.2 to i' and tlic test | 

l■.lllpe^■altJr^• (presently fo btf.'n^^, 
indicated that the lettgth of 
eiiiild lie increased 6 fret 
any 'more coal, in wluch-. 
would be 7.25 to 1. The dUfe.j'chice, 
tv ecu 1 pound of ca-slingi, and i 
I'otnul.s per potmd of coal is'' Sho^ 
to be very great. On this., ba 
It ovens will do the work of 
there is a capital .saving of 
sides space released for .sevoriil motel 
floors, i.le. 

Tile total time of firing, howovcri. t^iil^ 
•I'.-.s lionrs as conipnretl to tlic UMtidf; 
I'. nd firing ig-riod of 90 to llO. 
on the s'anie ovens. The specuit 
filed lest sliowing rjitio of 2.2 to 1 Wat', 
made ui 72 hoyr.s firing time. The, 
coal consunipiion on this rnit was 
poitiids and 2S tons of castings were ansri! 
realcd, inakiiig the ratio 5.18 to 1. ' Th'^'. 
castings were' of cxcellrttl qu.ality. "i 



for the' Small Foundry 

« ,• 

BY A. J. GRINDLE 


IIK use of powdered coal for 
fuel has intere.sted foundry- 
men, manufacturers and en¬ 
gineers for over 100 years, 
r but until the last few years its prac* 
ticability has been doubted iiy most 
engiuerr.s owing to the great num¬ 
ber of failures which have been 
made in its preparation and burning. 

In malleable and steel lotmdrie.s 
using 10 tons of coal per day, or it.s 
equivalent in oil, gas or coke, the 
use of powdered eo.il for fuel is 
practical in the opinion of the author. 
There arc several open-hearth fiir- 
tfaccs now using this fuel; steel is 
being melted with 450 to 600 pounds 
of coal per ton of charge. There 
arc about 15 malleable foundries it.sing 
powdered coal for annealing, the fuel 
ratio oil these ovens being from 500 
to 700 pounds of coal per ton of 
castings-; murh. time i.s being ■say^'l 
in bringing the ovens na to-annealing 
le'mperatuce. 3Nta.l^''ableT?dn has been 
raeitiiS,#.! ’Stitii 3fj‘ pet* dent coal to 
iron, a .12-ton heat being mclled in 
three honrs . and 40 mtnn.tcs with a 
ton more sc^p thdn -in plnce 

of pig tfOfti ; • . - 

Steam boilers are being fired with 
powdered coal and'8J4 to 11 pounds 
of water per pound of coal are being 
evaporated. If a foundry is equipped 
with a powdered eoal plant it is prac¬ 


tical to fire the core ovens with this 
fuel. 

In addition to the fuel saving and 
.savings effected in decreased oxida¬ 
tion of the metal, 1 helieve. a saving 
of 25 per cent to 75 per cent in labor 
can be made. A uniform temperature 
can be maintained and therefore a uni¬ 
form product. Core ovens and steam 
boilers can bo equipped witth a ther¬ 
mostatic control and the heat con¬ 
trolled as easily as with gas. 

Heretofore the small foundry could 
not use powdered coal for annealing 
owing to the high cost of an instal¬ 
lation compared with the possible sav¬ 
ings. but now it is practical for even 
the .small foundry, since it can be used 
in all departments where fuel is con¬ 
sumed. 

1-eeding and Burning Coal 

, ,ji4.p , iM^tUef how -H^tll cOi»t':'i» dried 
and" ■putver.iaed, proper combustion 
cannot be secured without a uniform 
feed of coal, thorough carbtirixation 
with air, and mcaii.s of easily and ac¬ 
curately controlling the coal and air 
supply. Equipment ha.s been perfected 
which overcomes many of these difli- 
culties. 

Powdered coal has a tendency to 
' pack in the storage hopper, especially 
when it stands a few days before 
burning, and' if the opening in the 


hopper b.ittom is too small thei^dti^l ' 
will arch over the feed screw., iwid'yi 
stop the fuel supply. This"’tl^Me j 

* s been corrected by a specially dei>‘;, 
[lied feed screw enclo.sed in 'gi.'feasf- '; 
iron hopper bottom with a lai^e to(fV, 
opening. This feed worm siilll Jeed.'.;' 
throughout iU full length. .The eoal,'- 
gradually loosens up toward the dls- i 
eh-arge end in itlace of packing. At 
the d'ischarge end there is ' a • re’^ 
volving disk which brcalfs' up atiiji*’ 
packing of coal which, pigdtt . take- , 
place along the feed screw. Packing 
causes an unstejidy feed. bf. coal. and 
a pulsating flame, but it-is -believed 
this system eliminates ’litis fault and 
produces a uniform feo^ rcsuUtillg in 
a stcaily continuous |(iiine. 

Coal,- be.st Suited, for; burning in a 
powdered form are those rich in 
volatile m'atter, sucb /as -hitiiiTMnous 
'and semi-bituniinotis.^thcr slack or 
ruii-of-mine. Tho-yjpttk has an ad- ■ 
vantage over 't|ie; ruh-of-miiic a.s it Is • 
not necessary to erttsih the former be¬ 
fore drying. 

The following aiialy.sis represeiiw 
a coal which has been found to give 
good results on melting furnaces; 

I’erwiit 

f'Sisl rarlKSi ..;. ftfl.ll i 

V"*sttir m'lttrr ...as s6 . 

Ash . a IIS 

Sio’stiirf ...*.. l.ao 

f'lliihtir ..tS 

n.i.«.t'l.om 









fiSj) 

cloud r(;>ult3 have been obtained 
in annealing ovens and steam boilers 
Iron) coal of the following analysis: 


Pet tern 

Klxo) rartion . 

Valaiilp liuiter . 2H.f)0 

Asli . is.:<i 

Moinure . 1.4U 

Svipbur . 1.80 

K.t.n. 12,000 


Qualities of anthracite lignite and 
peat, as well as the inferior grades 
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such as anthracite culm, dust and 
slush, and bituminous and lignite slack 
screenings and dust are all suitable 
for burning in pulvcrlicd form, for 
certain kinds of work, when dried 
and properly mixed with a higher 
volatile fuel. For the proper ignit¬ 
ing and burning of powdered coat 
the volatile content should be 20 
per cent or more, while the quality of 
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the fuel is an importapt. conflidetation 
the conditions - undpr w'h}eh,.,',if ,iii- 
burned are more ' so, 

The cost of preparing powdered 
coal for burning runs from $0.46 to 
$1.00 per ton depending on the amount 
pulverized. The cost of an installa¬ 
tion runs from $18,000 to $150,000 ac¬ 
cording to the capacity and number 
of the furnaces to be fired. 


Using Pulverized Coal for Annealing 

BY CHARLES LONGBMECKER 


llE fir.st installation of pow¬ 
dered coal burning apparatus 
on malleable iron annealing 
furnaces was at the plant of 
the Erie Malleable Co., Eric, I’a., 
where B. J. Walker adopted this 
method of heating in 1896. Since that 
time niimcrous other instalhilion-, 
have been erected. The Pressed Steel 
Car Co., Pittsburgh, formerly the 
Pennsylvania Malleable flo., made it.s 
initial application of powdered eual to 
annealing furnaces in the fall of 1917. 
and since then these furnaces have 
been in continuous opeiMliun. fn this 
rj plant each air furace is jiractically .ill 
!’ below the floor level. There are 10 
large and 18 small furnaces, some of 
which arc used for annealing steel 
ea.stings. The larger .ones have a 
capacity of 50 tons, while tlic sniallei 
holil 25' tons. Fig. I shows a longi¬ 
tudinal 'cross section of the large fc^- 
iiace and Fig. 2 a transverse section. 

As is well known, the requisites in 
an annealing furnace from a thermal 
standpoint arc a uniform temperature 
fand consequently heat) throughout 
the heating ch.amber and the mainten¬ 
ance of a constant degree of heat for 
proper length of time. To secure 
these conditions, it was necessary to 
install four bnrncr.s in each furnace 
and maintain a steady flow of coal to 
these burners. The following table 
. shows a typical run and illustrates 
how well conditions have been met; 


July 

10 

n 

Nem. fumwe Uijtited. 
JflOO* <« A. M ) 


(6 F. M.) 

IS 

1040* (0 A. M ) 


(0 1». M.) 


1020° <8 A. M.) 

I«00* 

(fl V. M.) 

u 

lOte* (8 A. M.) 

MM* 14 A. M.) 

1020® 

<0 P.M ) 

15 

1640® 

(a p.M) 

iMa 

1830* rt P. M.) 


<3 A. M.) 

Id 

1820° (8 A.M.) 




From the foregoing we obtain the 
following summary; 


Fiiman llditcit. July 10. uMn. 

Tlmr to bring fumaeo ta teniimstun I6U0 ilrcrees, 
18 hours. 

Kudmco bcld tt temiirratun, 1600 Osgress, 120 
hours. 

tflrlne dlsrontlnurri. 0 s. m.. July 10. 

Bum (not) lYmoroil. 0 a. m , July 18. 

Iho raatlnm were thru remored as soon aa the]' 
were root enough to haodle. 

\ pyromel’er is inserted in c.acli end 
of each furnace. E.ach one is con¬ 


nected to a central instrument. It is 
the duty of the furnace attendant to 
read the temperature of each furnace 
at frequent intervals on this instru¬ 
ment, so that there is little chance for 
any wide fluctuation in temperature. 
One attendant supervises all the fur¬ 
naces. 

With pondered coal it requires 
from 14 to 18 hours to bring the fur- 
n.ace to 1600 degrees, with fuel nil the 
time is 22 to 24 hours, and with nat¬ 
ural g.is about 26 hours. From the 
foregohig It seems aiiparcut that pow- 
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dcred coal gives rcsult,s which are 
therni«lly .satisfactory. 

There is an accumulation of fine ash 
which must be removed from these 
furnaces at intervals. The length of 
these intervals will depend on the per¬ 
centage of ash in the coal. When the 
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coal has a low ash content the accu¬ 
mulation is removed once a month. In 
the standard type of furnace, where 
the heating chamber floor level i.s at 
general floor level, the disposal of 
ash is of small moment, due to 
greater accessibility of both heating 
chamber and flues. 

As is well known, in annealing 


malleable ca^tings a fluctuating tem¬ 
perature must be avoided and at no 
time is it permissible to allow the 
temperature to fall below the critical 
range. To secure this control of 
the heat requires close regulation ot 
lioth the fuel and the air to burn it. 
No trouble has been encountered in 
holding these conditions constant. 

A comparative record of costs foi 
three fuels is as follows: 

Natural gas, 14,000,000 cubic feet.' 
at 3.ic per 1000, $4900; fuel oil, 105,- 
000 gallons at 8c. $8400; powdered 
coal, S2S tons at $5 per ton, $2625. 

The figure $5 given as the cost of 
powdered coal includes besides the 
coal all lalior, power, etc. These 
costs are taken from .actual practice 
.md cover three separate montlcs dur. 
iiig each of which one of these fuels 
was burned. 

In another malleable, iron foundry 
where powdered coal is now burned t 
in the annealing furnaces, a saving 
of 48 per cent has been effected in 
the quantity of fuel consmned. In 
this case the amount of powdered 
coal burned per ton of output is 450 
pound.s. riie time to bring the fur¬ 
nace to temperature has been re¬ 
duced from 24 to 36 hour.s, required 
for h.and firing, to 11 to 14 hours. 
When hand fired, there was always 
a difference jn temperature in these 
furnaces of from 200 to 300 degrees 
between the front and rear. Today, 
when fired with powdered coal, this 
temperature appears to be uniform. 
This is .accounted for by the fact 
that the pressure in the furngee is 
equalized, as it i.s impossible to obtain 
a uniform temperature throughout the 
chamber unless the furnace is under a 
slight pressure. With- stack .draft 
and hand firing it >is exceedingly diffi¬ 
cult to avoid pulling in some cold 
air, especially at the door. This 
makes a cold streak and naturally 
it is impossible to secure a uniform 
temperature under such conditions. 

' Besides malleable castings, the 
Pressed Steel Car Co. algo manu¬ 
factures steel castings. They are an- 
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9Uled m the' sam^ fttroace as 'tiie 
malleable caatings. The teihperatore 
carried when annealUig'ateel'is 1660 
degrees Fahr. One of these furnaces 
was lighted at 4 p. July 15, and 
firing discontinued at 11 a. m., July 
16, so.' that the total time required 
for the annealing was 20 hours. The 
coal consumption was 140 pounds per 
hour. 

Fig. 3 shows the tops of the fur¬ 
naces and the pipes through which 
the Coal and air are delivered to the 
burners. The large spiral niveted pipe 
on top carries the coal, while the 
secondary air flows through the lower 
one. Two-inch wrought iron pipes 
branch from these. The latter are 
connected at their upper ends to the 
control valves, shown in the illustration, 
which regulate the flow of coal and 
air to the burners. Their lower ends 
terminate at the burner. 

The coal which passes through the 
upper pipe is of course very fine, 
as it must he held in suspension 
throughout the length of the pipe. 
,The principle of distribution is as 
follows: 

The coal is received in cars and 
.iflcr liriiig dried is pulverized and 
then conveyed pnouniatically to a 
substation at the foundry building. 
Here it is .separated from the high 
pressure air and falls into a 25-ton 
bin. Two spiral screws feed the coal 
from this bin into a pipe connected 
to the suction side of the fan. This 
^ fan has a capacity of 6000 cubic feet 
1 of air per minute. In the fan the 
fine coal is mixed with air in the pro¬ 
portion of 1 pound of coal to 60 
cubic feet of air. This mixture is 
then forced through the pipes and 
delivered to the burners as desired by 
the furnace attendant. As is welt 
known, it requires at least 200 cubic 
feet of air to form a combustible 
mixture with one pound of coal that 
is burned. 

There is, therefore, no danger of 
combustion until the necessary addi¬ 
tional 140 cubic feel has been added at 
the burner. The ratio of 1 pound of 
coal to 60 cubic feet of air is main¬ 
tained automaticaliy by a very simple 
electrical contrivance. If desired, the 
ratio cah be changed and the ma¬ 
chinery seft to hold Jt consHint ■ 

ThijWSlob'fe Foundry Co., .Sheboygan, 
Wfs.. rdeentiy has been incorporated 
by G, F. Honold, Gus A. 0e Wilde 
Jr. and Fred Leicbt.,, The new com¬ 
pany will take over, the Globe Co., 
and will extend Its facilities by the 
construction of a new gray iron 
foundry. The present foundry will be 
converted into a machine shop to 
handte generat machinery manufacture. 
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Why Facing ie Neceesary 

Foundry facings arc applied to the 
surface of molds for the purpose of 
preventing adhesion between the met¬ 
al and the sand of which the- mold 
is composed. When the facing per¬ 
forms this function properly, a cast¬ 
ing is secured which requires little 
or no cleaning, thus effecting a great 
saving in the operating expenses. 

The saving is not confined to the 
item of cleaning, but also appears in 
the reduced cost of machining due 
to the-absence of burnt sand on the 
surface of the casting. When facing.s 
of the better quality arc used, the 


it 


.sand is used quite dry. 
ifion experience that facings iused'’<i#^^ 
the:summer months with the 
isfactiun, are found fault wkh 
ter months come, because,, ' 
slick well. This is most 
enced in foundries which are 
hcafed and which become unusujsliy 
in cold weather. The sand. 'does 
dry <)ut so rapidly as im the summ(ir«^ 
and is consequently jiist a little dainpf^ 
when used. This'accounts, for.;'t 4*1^ 
(erence in the working of the -fatin 
llierc are four general classy- 
work that rctiiiire different 
lircen sand, loam, dry sand and ,COre^ 
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casting.s are of that fine bluish gray 
color .so much desired by the pro¬ 
gressive foundryman. 

The reason why a graphite or silver 
lead faring prevents the sand adher¬ 
ing to the metal is as follows; 

Graphite is one of the forms of 
carbon and is a combustible mate¬ 
rial. When molten metal is poured 
into the mold, the air in the mold atid 
the air carried in by the stream of 
melted metal furnish oxygen enough 
to bring about a certain amount of 
combu.stion, forming a gas between 
the metal and the mold. This effec¬ 
tually prevents adhesion of the metal 
to the sand, , and just as long as the 
ga* film exists no inhesion can pos¬ 
sibly occur. 

' Pure graphite will not adhere of itself 
to the mold surfaces, but will run be¬ 
fore the metal the moment the sand 
dries. To prevent this, it is necessary 
to add a binder to hold it in place. The 
proper proportioning and selection of 
this binder is a matter of the utmost 
importance. Facings with a large per¬ 
centage of binder are more difficult to 
slick than those with a low percentage. 
Therefore they are indicated where the 


Green sand molding is by ' far tljc- most,. 
common, and is used for »#rly^ all 
iron molding done in flasks; :- Green 
sand means damp sand ffiai’'«an be 
packed sufficiently hard to ..retain ita. 
shape. Facings are dusted ' o», and 
slicked by hand. , > 

Dry sand molding differs Trom green ' 
sand in that after tlie mold is finished, 
the flasks are placed in a 'drying oven 
and thoroughly dried. Fi^g for dry 
sand is mixed with water' and applied 
to the hard surfaces as a wash. . 

Core work. If the casting is -to, be 
hollow, a core of the proper form is 
suspended in the mold, so that after 
metal is poured the core can be knocked' 
out and leave a hole of any desired 
shape within the casting. Cores are 
commonly made of flinty sand mixed 
with sonic kind of binder and baked 
bard. They are then coated with a 
graphite wash, the same as for dry 
sand work. 

Good castings depend largely upon 
good facings, or at least good cast¬ 
ings are impossible with poor facings. 
On the other hand, it is ij^eccssary that 
the facing be available at a reasonable 
cost consistent with quality. 




Cutting and Drillinf; Tests Were Made on Malleable Iron Samples With Different 
Physical Properties to Determine Relation of High Elongation and Tensile 
Strength to the Machinahility of the Metal 

BY EDWIN K. SMITH AND WILLIAM BARR 


O IIRING tlic pa.sl year or so, 
there has been considerable 
discussion of the machining 
(|ualities ot nialticablc cast¬ 
ings. At tlic same time there has 
been a decided tendency toward rais¬ 
ing the physical ch.irarieristies, espe¬ 
cially the tensile strength and elonga¬ 
tion. This naturally has brought np 
the question: “What effects have the 
higher physical properties had on 
iiiachiiiabilily?" 'Ihere are witle dii- 
icrencfs of opinion in regard to this, 
and as the subject is- of importance 
to manufacturers, as well as to users 
of castings, it .seemed advisable to 
collect the available data, in order 
to present at least a preliminary 
report at this time. t)ii getting in 
touch with various foundries, it be¬ 
came cvideiil tli.U ihcre are two 
general opinions, and that practically 
every concern li.ts a strong' leaning 
toward one or the other of tliese 
opinions. 

Oftiiions Jlilh-i 

Otic - set maintains that machin- 
aliility ' is practically independent of 
physical characteristics, and that cast¬ 
ings showing high tensile strength 
and elongation machine quite a.s well 
as those with lower physiical proper¬ 
ties The other group feels equally 
strongly that in certain lines of 
work, where e.stremely high strength 
"fs not necessaiy, greater case and 
speed of machining can he obtained 
by using a metal with lower physic.al 
characlcrislies, T'hcre is no ques¬ 
tion as to what metal to make when 
.great .strength l.s the one esseiilial 
requisite. 

There is little literature on this 
subject. A paper presented at the 
American Koundrymen’s association 
convention, ia, Bo.ston in 1017 recom¬ 
mends the njBoiifaeliiro of malleable 
with high characteristics, but admits 
that with such atitra good material, 
the user may have • to increase the 
strength of his machine tool.s, and 
decrease the cutting speed. 

’ Another noted authority wrote: ‘Tn 
looking over these records, it is only 
fair to consider, that included in 
them arc bars from concerns in 

\ piper presenlfit lijr Itilatn K. Smltli antf WniUm 
Barr at the orim' oi-nenllon nl Ih- Amerl—B 
yiiunilrrii>rn’s UBoeiatliin lielil In Philiidelptilii Bent, 
to Oet. 3. 


which high strength and ductility 
b.tvc been .sacrificed, in order to 
.seetirc .such a character of metal, 
as would machine with the greatest 
case, this properly in these p.articular 
cases being the iircdommating re- 
riuirement." Also “One thing is cer¬ 
tain. that as in the case of .steel, 
the nialk-able iron casting that ma¬ 
chines most kindly, is as a rule, 
the one poorest in phy.sieal prop¬ 
erties.” 

Theoretically it would seem prob¬ 
able that a high tensile strength in 



any metal, would increase difficulty 
ill machining, if we consider that the 
tensile test consists of tearing apart 
the particles of iron, until the liar 
i- ir.ii tured, and that a good part 
ol the .letion, of any cutting tool, con- 
si.sts in a -.imilar tearing ap-irt ol 
the particles of iron. 

In order to obtain the ideas of those 
whose csperietice would qualify them 
as judges, we wrote a number of 
inalbable fonrdrics, and tbe replies 
showed considerable difference of 
opinions. A few quotations will 
suffice: 

1 --“Very Ii’|{h K’r'TiKJh Hnd liifdi 

miirh'iUft fiu'le 

K--“Iraii of SO.f'OO or fM.OdO te»sUc 

sfttngih. wflh elonKotrOn 32 lo 16 per eent Is eiu’Jy< 
muf^iiwd; 100 per cent nf th's Iron It mtcfalnsd 
St hifti speed-vifhout the least inMib'c.** 

--“There Is no qtiestlon but that v«y high 


tensile iiiAlleabte Iron wiU not aiissTf for tht snail 
rubtufgs oti which a great deal of ftnlshlPi; It done~ 
whciv Uie quantity Anished per hour Is a laatter of 
prime Importanee. ilhUi tens.ie uater'al It t 
necessity for ear wort." 

i “Tnless we «vre able to do tb!a (vary our 
m’sturel uiir (oul ctvfi for maih!nliij tties4 csstliigii 
Hould in some c^s hf enonnously irM*rc..se(l.'* 

It is rather significant that the 
product of manufacturers of light 
ca-tiiigs, i',spccially those extensively 
machined, as a rule, averages con¬ 
siderably lower in physical tests, than 
that oi maker.- of heavy castings, al- 
lliongh both classes of castings give 
eseilliiit results under .ictiial service 
eonditions. 

‘I'hc Tfil of I’rartii'i’ 

It i- partieiilarly iioliccablc that thC 
majority of concerns which both 
make and machine certain lines of 
small castings, prefer a metal of 
medium low test, as they find that 
the strength of this inctal i.s ample, 
,md machining qualitie.s superior. ' 

In view of the foregoing opinions, 
it seems olivioiis that there i.- need 
of some definite method for de¬ 
termining a machinahility figure. It 
has been amply demonstrated that- 
nonc of the methods for determining 
“hardness” gives any idea of raa- 
eliinahility of inailrable casting.s. 

.\s by far the greatest part of the 
difficulty with high s-pced machining 
has been with the threading o-pera- 
tions, we have endeavored to devise 
an apparatus to give a machinahility 
figure, based on threading. We sim¬ 
ply used an engine lathe, as indi¬ 
cated in Fig. 1. The pieces first 
tested were the standard -J-J-inch ten¬ 
sile strength bars, with one end 
sawed off. The remaining large end 
was held in the chuck. A standard 
die was held in a stock, and was 
forced on the ^.ji-inch end of the 
test bar. To one end of the die 
stock was attached a rather accurate 
spring, .s.cale. When the chuck was 
revolved, a . $^-ineh Ih'read , was cut 
on the bar, and the pull Required to 
cut this thread wa.s of eonrae regis¬ 
tered on the scale. Giving the scale 
readings it is of course simple to 
calculate the actual pull on the die 
in cutting. 

Samples were obtained to cover the 
range of 42,000 to 52.000 pounds ten- 
.sile strength per square Inch. Talile 
I gives results of tbC first -series. 
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* Table I 

Results of First Machine Test 


• '. ■ V 


No. 

llanUl), 

TtfiisBe 


(siofonttitt 

■ ' ■<, 


Depth 

^Iretisih 

Mmu 

Per Cent 

Aitaal'". 

S 

it 

405G0 

33.133 

T.O 

T»1 ! 

1 


47080 

30*20 

T.O 

*w 


1/54 

4S010 

Rf>)30 

85 

8t9 

32 


48205 

34500 

0.0 

STO 

121 


4910.) 


12.0 

9,'iU . 

N5.13-5 

2/H4 

51870 

.ijaio 

18.0 

9.19 

3U25 

4/C4 

IM020 

;ni89 

7..5 

978 


n/iii 

r.1050 

24050 

11.5 

i-nti 

111 


54.120 


10.0 

1389 



Table 11 


V 



Second Machine Test 



No. 

D.snuli 

Tetisile 

KInx. 

KloiiiatlDd 

Lbs. 


Deiilb 

SirotiKtli 

l.imlt 

Per Cent 

At'tufil 

HMIH 

3/84 

41H70 

aiAiiO 

r.o 

025 

31.58 

7/81 

42810 

3140U 

7.0 

T72 

3I(U 

3/(14 

40301 

31710 

0.0 

KOS 

311(4 

i/ii4 

51120 

lollO 

7.5 

89B 

3J52« 

2/04 

43500 

.I'KTO 

70 

OS 

.11512 


10HTO 

31000 

0.0 ^ 

052 

Ilou Bar 


27370 

2737U 

0.0 

9,9 

(*, Bt >SIvfI 


S1059 

.48210 

lU.O 

1034 

Oruy Iron Plate 





1077 

31513 

4/«4 

4.1720 

32010 

S.0 

UOI 

.11(15 

1/04 

44210 

.111 GO 

7 0 

1137 

Fdft Stwl 





I40:i 

lliiril SI 1 * 1 ') 





1070 



Table 111 




Machine Test 

on Larger 

Bars 


Xo. 


Tei'iSllf Strfiicth 

K aettc Limit 

Kloitff. Per Cent 

Lbs .4naal 

Cray Iron 


27370 

27370 

0.0 

122(1 

-1'' 


4rii'4U 

3.1140 

» I 5 

12»»l 

1-ir 


42010 


8 5 

1310 

X^-3’ 


41110 

3I1C9') 

8 0 

mo 

N .5.1.1 <1 


ISOOO 

1M10 

on 

n:u 

2 8« 


42009 

JllOiO 

9.0 

m» 

jx-r 


43750 

30410 

7.0 

U28 

3X-2' 


44<>a(I 


7 5 

n»i 

(( 

• 

(voor»o 

340.59 

11.5 

1405 

(■ 


405.10 

.1020) . 

J 1..5 

1517 



.51870 

.17330 

• 18.0 

I.51T 

(’art Sleel 


.iin.K) 

38210 

10.0 

1500 . 


No. 

Olny 


£)emb. 
Ociith 
frou 


4-anl5- 

2XX-5-15-CN 


1/04 
«/04 
1/04 
?/04 

2x.;U03- il/04 

T-'4H0‘ 4/G4 

4t:nn»- 2 /fli 4:{r>oo aooro 

5 7/04 42840 81400 

0.1151- 2/04 

lY-8ir>18< 4/114 4.1720 :}2010 

fixUOl- 5/li4 

.‘IxOir.M 4/01 454SO 33580 

lx*-R.i;l-5 N 2/04 5!«7« 37310 

8-11414 J/04 r><M20 35110 

&*x-8 0 40500 

1-31418 »/«VI 41870 3(000 

4xx-(: 3/04 40r»r>» 30200 

(irsiy Iron Bar 27170 27170 

3xx U .1/04 50050 34050 

Oterl Sort 

Hteel Caat 54050 ‘ 38210 

Hurd 

Thr (Mtlumii In Tubitv 1. II nnO IV marktsl 

iHirnrd out In Mv* anru'al. b*rt>m thFs* prcllmliLiry I'xp'rlmi'iit-i, ibc* aullxifii 
And any n^latloii brfw-ni ilcptlj of dirarlMmlwd rim. anil m.iflniu»»«l.U’. 


Results 

IViftHi' 

Slrcix^th 

40020 

48000 

44210 
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of 


Kliis. 

tlmil 


31380 

.1523(1 


33150 


DrUUng Test . 

Klonif. Time 
Per Cent Min. mid See 
n-2.Q 


1.5 

0.,1 


7.(1 


T.tl 

7.0 


8.0 


3-0 1 

3-n.o 

8-10 3 
.1 20.5 
3-21.5 
3-2.1.5 
.1-20.0 
3-22.2 
3-30 0 
3-28.2 


.7705 

.7077 


".“^V 


tnrti". 

MIM 

.Tfir.# 

.7339 

.7399 

.74fM 

.TSM 
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The speed was 37 revolutions per^ 
minute: die, U. S. Standard, H*mch. 

These bars were all very nearly 
}^4nch diameter, and were very free 
from any irregularities of surface. 
The results are arranged according 
to- the ease of machining, and it will 
he. noted that generally speaking, the 
ease of maehining decreases with in¬ 
creasing phy.sical characteristics. 

Thinking that possibly the small 
differences in diameter might affect 
results, we next selected a series of 
similar bars, and machined each to 
exactly J-S-inch. The,se were threaded 
results being shown in Table IT, 
.peed 27 revolutions per luinutCi die 
IT. S. Standard 54-inch. 

In order to vary condilion.s, we 
next prepared eastings with 1-inch 
diameter, and repeated the test, u.sing 
a U. S. standard 1-inch die, speed 
14 revolutions per minute. The sur¬ 
face of tlic castings was not machined 
before threading. 

Drillinii Testf 

While these results, which arc 
given in Table III, .show very great 
vfiriations, it is obvious that on the 
whole, ease of machining is s,Tr-i'ieed 
to liigher physical characleri.stics. 

It seemed possible that a drilling 
test might throw some light on the 
subject, so we fitted a vertical drill 
press, as shown in Fig. 2. A SO- 
ponnd weight was fastened on top 
of the .spindle, the combined weight 
being 65 pounds. The spindle being 
thrown out of feed gear, we thus 
had a constant pressure on the drill.s, 
-til of which were IS/64-itich in 
diameter. The speed was 206 revo¬ 
lutions per minute. The rosnits are 
shown in Table IV. Time to drill 
through -J^-iinh bar was determined 
by stop watch. 

■Although we. have a wide variation 
in physical figures, we are unable 
to see any relation between these 
and speed of drilling. 

Oiic point which came up in this 
test, and which probably ha.s some 
effect on difficulty in threading high 
tensile, high elongation iron, was 
that produced by the length of chip 
cut. The approximate length of 
chip made by cutting tool is given 
in the following table: 

Na Ti'm9e ' fnimratlon l.■■nJ•l^^^7 
Strfnsilr PcrtlMt Oils. tnd«.. 

n ■ n./'' - 

sijia(.N issoo. . ».s 2 

ii.l9-8-t7 »>«7n ta.o B 

0 ttSfiSO IJ.B 8 

■ Obvihnsly -the longer the chip, the 
more trouble will be caused in 
tBrtgdJng, especially On the return 

operation, - while wUh , any ordinary 

cutting work, the long chip will,do 
06 harm. 

While the results of all the fore¬ 
going tests are suggestive, It is ob- 


viou.s that in order to he^ in anyway 
conclusive, .they must be repeated, 
under better conditions, and we be¬ 
lieve that a very much faster feed 
would give better results. As our 
equipment is not suited for high 
speed on this -work, we wrote the 
University of Wi.seonsin, and have 
recently received a letter, stating that 
the mechanical engineering depart¬ 
ment would be glad ' to run conclu¬ 
sive tests on this .subject in the tall. 
They are especially well equipped 
for such work, and if it can be ar¬ 


ranged, we should gel conclusiv 
figures from their tests. 

From the foregoing cxperiftientt 
ami from all data available to us 
we ran venture the followiiii 
opinions: 

First —At medium speeds, all prop 
erly manufactured malleable, casting 
can readily be machined, wheihe 
such castings are of low or of moder 
atcly high physical characteristics. 

Second.—^Where speed of machin 
ing i.s -of greater imp«jrtancc thai 
great strength, a metal of say 42,00 
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poiiiul^ it'iiiiilc Strength, and 6 per 
rent elongation will give the best 
results. 

To our minds, a very interesting 
point was brought up by results on 
machining bars of various kinds of 
steel and gray iron, a.s shown in 
tables II, III and IV, Of course 
too much cannot be judged from a 
test on a few samples, but frofn the 
figures showit we noiiie that the follow¬ 
ing results hold through the scries of 
tests: 

First.—^The malleable bars machine 
■ipproximately as easily as the gray 
iron. 

Second.—^Tlie malleable has almo.st 
double the strength of gray iron and 
an elongation of about 8 per cent as 
compared to no elongation in the 
gray iron. 

Third.--Malleable castings tan 
easily be supplied to equal this grade 
of cast steel in all physical tests, and 
to .surpass it so far as smooth surface 
is concerned. And at the same time 
tlie malleable castings will show a 
superior machinability 'according to 
the operation, ranging up to that 
shown in the drilling test where re- 
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(icated tests on ca.st steel showed that 
it roiiiilrcd about four times as long 


if> niahhiite cast steel. a$ malleable of 
similar jdtysical properties and character¬ 
istics, as nearly as a comparison might 
he drawn. 


Hard Spots in Castings 

By n. E. DUler 

Question :—Small castings, under a 
pound in weight, which we make, fre¬ 
quently have hard, white spots around 
the edges. The analysis of our iron 
averages: Silicon, 3.22 per cent; sul¬ 
phur, O.OSO per cent; phosphorus, 0.74 
per cent; manganese, 0.87 per cent. We 
would like to know the cause. 

Jiisiver.'—Tbe hard, white spots at, 
the' edges of your castings were prob¬ 
ably caused by wet sttnd which chilled 
the metal at the places which were 
white. In a similar case it was found 
that the molder was swabhing the cor¬ 
ners of llie molds with water to pre¬ 
vent the edges from breaking. 

High silicon irons such as you are 
melting are particularly subject to chill¬ 
ing under these circumstances. We 
would recommend th.at yon run the sili- 
ron in your metal between 2 25 and 
2 50 tier rent and guard a.gainst moisture 



T IS a well known fact that 
appreciable strains which are 
caused by unequal radiation 
of heat from the castings 
after they are poured remain in iron 
castings after cooling. This unequal 
radiation is due to variation of sec¬ 
tion and difference in length of paths 
through which the heat must pass 
to escape from inner to outer sui- 
■ faces. In consetiucnce the heat i.s 
not uniformly dissipated. The por¬ 
tions where the metal is thickest and 
also those most remote from the 
point of heat exit, retain their tem¬ 
perature longest, and as result, shrink¬ 
age strains are .set up in the parts 
which cooled first. 

Some 22 years ago, Alexander Out- 
erbridge, of Philadelphia, discovered 
that vibration of a cast iron bar (by 
tumbling in a barrel or by a con¬ 
tinued tapping with a hammer) would 
invariably increase the strength of 
the casting. The theory of this treat¬ 
ment is that the action of cooling 
causes molecules of iron to be held 
in tension which is relieved when 
the casting is subjected to vibration. 

It has since been found that this 
tension can be relieved by annealing 

A paper presented at the Phlladflphla meetbig o( 
tbe American toimdrymcn't assoolatiuii. Sept. 29- 
Oct. a. Ilit.-wAliHir. C. J. TViltsblrv. Is foundry 
mperiniendenW^MM Rlectrlr Co . SchTtectedy. N. \ 


of Strains 

BY C. J. WILTSHIRE 

the castings in an oven of moderate 
tompcralure. It is the purpose of this 
to di-.'-cribe the method. 

That shrinkage strains exist in most 
ctistings is demonstrated by the fact 
that if a plain cast-iron plate be 
machined to a true surface on one 
side, the operation of machining the 
other side will frequently disturb 
ibe accuracy of the surface first fin¬ 
ished. This phase of the matter was 
presented to the American Foundry- 
men's association in a paper on “The 
Seasoning of Gray-Iron Castings," by 
L. M. .Sherwin, of Brown & Sharpe 
Mfg. Co„ at the Boston meeting ip 
lyi7, and later published in the Oc¬ 
tober, 1917 issue of The Foundry. 

I.arge castings which have been 
left in the sand to cool off slowly 
and thou finished to true dimension, 
have been found distorted under ordi-i 
nary temperature changes, after a few 
days, but these same castings after 
treatment in the oven did not show 
any change whatever. 

Other castings which have been 
fini.shed and put under steam for test 
have shown considerable disitortion 
when taken apart, while castings from 
■same patterns when treated in an oven 
before finishing and tested out in the 
same way, .showed no change. 

Again, large castings which have 



boon finished and lined up as pans 
of a large unit, have shown sufficient 
distortion to cause parts of the ma ., 
chine to become out of line after 
a number of months in service. Such 
castings are now being annealed and 
from results obtained it is believed 
that this treatment will prevent the 
defects experienced. 

The method of treatment is as fol¬ 
lows ; 

The castings are placed in the oven, 
the doors are closed, the heat turned 
on, and the temperature raised to 
700 degrees Fahr., which generally 
takes from seven to eight hours. This 
temperature is held for an additional 
seven hours, when the heat is shut 
off and oven is allowed to cool down 
slowly for approximately 20 hours, 
with a resulting temperature of about 
300 degrees Fahr. The oven doors 
are then opened and, temperature is 
allowed to drop to approximately 150 
degrees Fahr., when the casting* are 
in shape to be taken out The en¬ 
tire operation consumes about 48 
hours. 

The ovens are heated with oil and 
the amount of oil per ton of castings 
treated has averaged 9.6 gallons. Each 
heat required 284 gallons of oil and 
approximately 29 tons of castings 
were treated each heat. 




Cupola Metal Refitiecl in tKe Electric Furnace—Sulphur is Lowere<i by a Reilucinif! 
Sla^ Containing Calcium Carbide—Advantages ol Such a 
Duplexing Process are Considered 

BY A. W. MERRICK , 


HE American or blackheart 
malleable cast iron produced 
in tilts country is usually 
melted in air (or reverbera¬ 
tory) open-hearth or cupola furnaces. 
Either of these types of furnaces oiler 
'certain inherent advantages and dis¬ 
advantages, but as it is with the last 
named that we are to deal in this 
paper, the discussion will be limited 
to this one method of melting. 

Its advantages are briefly as fol¬ 
lows; Low initial investment; low 
cost of operation, upkeep and repairs; 
inlcrinittcnt or 
coiitinuons opera¬ 
tion which gives 
U , great flexibility 
of capacity; high 
melting ratio of 
iron to fuel, and 
ability to melt 
high perccniagts 
of ‘ eaiil iron and 
^Iccl scrap witlt- 
oiit the consc- 
(jnent lowering of 
the carbon con- 
TCnt which would 
ncces.stirily follow 
in either of the 
other two types of 
fttruaces. From 
the foregoing it 
will 1 m: seen that 
the cupola will 
produce molt e n 
i"jst-iron at the 
•spout cheaper 
than a n y other 
type of furnace, 
and this fact is 
nni.ver 5 ally conceded by all authorities; 

There are, howcve.r, certain disad¬ 
vantages in cupola melting as applied 
to cast iron in general and malleable 
cast iron in particular. First, the 
sulphur absorbed from fuel is higher 
with this process .than., eithor of the 
others. Secondly,, it is itot possible 
to produce an. iron of a low carbon 
content, which with malleable iron 
limits one to the production, of cast¬ 
ing of very light section. This is due 
to the fact that the melting stock, bc- 

P«I»tr prwiM liy A. W, Mfrrirk »1 the anJiual 
cDiitenIJon of (lie Anerloin Fwiniliviven's eesiirlatloii 
M4 la miadelphlii, Bept. Ift-Oet. 3. 

Uw euUior to aeUUursIcul engliiwi In Ibi rr- 
sniPch lelwntory oT the Oemml Kleetrle Cn.. 8cl)«. 
n«rted|>, N. r. 't ■ 


itig in intimate contact with the in¬ 
candescent carbon of-the fuel, absorbs 
carbon so readily, that with the con¬ 
stant silicon aimed for iu malleable 
iron, a practically saturated condition 
is reached so that with other condi¬ 
tions e(iual, the carbon is never very 
far either above or below a fixed 
point. This holds good even where 
the percentage of steel in the charge 
is varied considerably. Thirdly, cupola 
iron, especially on long heats, is liable 
to quite a variation in temperature and 
composition. The latter evil i.s espe¬ 


cially aggravating in malleable work 
where the importance of keeping the 
two elements sulphur and manganese, 
in a {iroper relationship is well recog¬ 
nized. .... 

In Order to overcome these last two 
disadvantages we might utilize some 
sort of a mixer that would act as a 
reservoir and by holding a given quan¬ 
tity of metal allow it to become con¬ 
stant in temperature and composition. 
The difliculty with this plan, is oi 
rourse, that the temperature of the 
molten metal would be constantly 
lowering nntess some external source 
of heat were applied, so that the ques¬ 
tion narrows itself down to just what 
this source of heat would be. The 


electric furnace, at once sugge^^ it$et 
as ideal, for in addition to supply!^ 
the heat needed, it will also aitbiw thi 
removal of the greater part jthi 

sulphur by use of a proper slag. • Kiw 
only this, but it wilt, in addition, allbu 
an iron of any carbon content tp bt 
made by the means of additions ,d'; 
cither cold or liquid steel, so that cb» 
positions of any range of carbon.lUM 
silicon can be made and any castit^i 
of sections practicable in malleabb 

iron may be poured. The advantages bi 

such a duplex ’process are readily pp 
parent to anj^ni 
familiar with- tfe 
production o 
cupola malleaU 
iron. Cupola irbi 
is especially suit 
able foe casting 
of' light sectson 
such -M pipe, fit 
tings, etc. In 1^1 
latter case 'wheki 
an iron high it 
cai^Kin Is .de^r 
able, ’liccausc.'o< 
the greater .da» 
of tbreadii^-.'tlli 
fittings thie-prop 
erts sho;^- rtfo 
ommend .Itsctl 
immediately. li 
addition’, to tht 
advantdges preti: 
ously ,«ninnersttec 
it wtmid . pertaii 
•he ^ncaiing oi 
the ■drliitc iron ai 
a dtinstderabl) 
lovyiff tetnperatUR 
pr.iciicabli! with it; high snlphui 
ir.m, -iirh :is is ordinari]^ produced it, 
ibe cupola. 

In order to determine .how far it ii 
possible to reduce the sulphur « 

cupola iron in a reasonable length oi 

time by this process, iiome sprues 
scrap were obtained from a maiMt- 

facUiror of cupola malleable iron'and 
melted in a small lleroult electric fur¬ 
nace. The material had the following 
composition; Silicon, 0.6S per cent 
inaiigane.se, 0.53 per cent; phosphorus 
0.1-)3 per cent: .sulphur, 0.20 per cent 
and carhf'u, 3.06 per cent. This 
analysis was supplied by the firm 
which furnished the scrap and was 
given as the average. No attempt 
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was tn iile lo check it due to the dilTi- 
•uliw ni seeming an aveiage samjilc 
.;i iiiiltnal of this nature. 

Tl.c was melted hare in the 

tiiriiace and then a basic .slag of lime 
ihiiinei! with 'par veas put on. Kiiicly 
gioiind petroleum coke was sprinkled 
i.\ei the .'lag to re<!ltc.e all oxiiles 
ihrovviiig tl.c uirtahs hack into the 
hath, the 'lag turninK a creamy \vhitc 
color, indicating the completeness of 
these icaeliuns. (lalciunt carbide is 
formed in the slag as is evidenced by 
the pronounced odor of acetylene 
when such a slag is moistened in 
water. A slag of this character will 
readily absorb .sulphur from the. bath 
and while the reactions require some 
time for completion, the practical 
elimination of the sulphur is very 
rapid. 

Accordingly, 15 uiimites after the 
slag was made a .sample \va.s taken 
for analysis, with the following re¬ 
sults: Silicon, 0.57 per cent; niau- 
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ganese, 0.54 per cent; sulphur, 0.057 
per cent; and carbon, 3.3() per cent. 

,. -Note the reduction of sulphur which 
is very striking when it is considered 
that the sample was taken just 15 
minutes after the formation of the 
slag. There is something further of 
note, namely the retention of the 
manganese. This clomenl is readily 
uxidir.ed in the cupola and it i.s cus¬ 
tomary to rim the mixtures very high 
in mangane.se to take care of what is 
burnt out in melting and still lc.ivc 
enough for the high sulphur that is 
obtained. With the electric furnace, 
no .spcigcleiscn, ferromanganese, or 
high manganese pig is necessary, and 
in fact, as will be later shown, the 
mixtures, to get best results, would 
have to be kept tow in this element. 
A.S was mentioned before, the 
analysis before melting was sup¬ 
posed to represent the average 
so that the slight difference of silicon 

obtained need not be considered. The 
»• ^ 
carbon, however, seems to have in¬ 
creased, but there is a possibility of 


doubt here, as 3.06 per cent seems 
ratlicr low for cupola iron in the first 
plan'. Then agiiiti, wlun carrying a 
refining slag «m low carbon steel, which 
Is greedy for carbon, the iticicasc due 
to additions of coko to the slag are so 
small as to he negligible. 

At the same lime the sample was 
poured lor analysis, a set of lest bars 
was poured and .after cooling ihc bar' 
were broken and fraclnres cvamiaed. 
The bar ^-incli in diameter was clear 
white and the l}4-iuch bar nicely 
mottled so that the comjiosition seemed 
all right tor the class of material under 
consideration. A set of test bars and 
wcd.gcs for annealing was then iioiitcd 
In order to obtain iron more suilahlo 
for work of .i Ii.-.'ivicr section, 'oinc 
steel ami fcrrosilicoii in calculated 
amounts were .added to the hath. The 
calculation was based <.in the 3.0S per 
cent of carhon as .snii)iosed to have 
hccii in the oiigiiial material but as it 
was actually higher in c:irb<m the rr.sult 
was higher than desiii-d. However, it 
was near enough for the purpose, to 
illnstrule the possibility of producing 
■an iron of a lower carlioii than :s 
ordinarijy obtained in the cupola. The 
actual anriK-,is is given as follows: 
Silicon, 0." I'cr'ccnl; manganese, 0.53 
per cent; -iiiphiir, 0.0.16 per cent; and 
carbon, 2% per cent. 

SI,10 /.etecr.f .Sul/>hiii- 

It i« interesting to note in passing 
that the analysis ubiaiiicd was exactly 
that expected, faking into consideration 
the aetiKil ffrst analysis, and the analysis 
and amoimls of the additions. Anyone 
who has had experience in adding ferro- 
silicoii to an air furnace where a strong¬ 
ly oxidizing condition prcvail.s, to bring 
up the silicon, cun aiiprcdatc this. The 
sulphur is still lower in this .sample, 
which can be attributed to the further 
rerining of the slag, for even had the 
steel contained no sulphur the resultant 
would have only been 0.045 per cent, 
had the slag not absorbed more from 
the hath. 

Test bars of this composition wire 
1)011 n d and both sets of bars were siib 
scfiiieiiily sent to the firm that supplied 
the Mia)) for annealing. They were 
parked in the second pot from the bot¬ 
tom and placed in about the mirldle of 
the oven. 

The e.xamiiiation of the bars after 
annealing showed Uiat the metal was 
inclined to be ratlicr “short’' and tliat it 
lacked toughness. This might easily 
l>c expected when the high manganese, 
low sulphur composition is taken into 
consideration. The fractures viewed 
with the eye looked like typical black- 
heart iron with the exception that 
the rim of ferrite is heavier than usual. 
Under the microscope, however, we 
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find that the structure consist^ of a rim 
of ferrite .uid the interior, a matrix of 
ferrite and pearlite embedded with 
temper carbon, instead of a pure ferrite 
matrix, charaeleristic of good black 
lieart iron. 

•\s it was inipossiblc to obtain any 
low maiig.mc-e, high sulphur cupola iron 
without making it e.spceially for our 
purpo'e, a mixture of gray scrap, 
washed metal and steel wa.s melted 
to give a cc.inpo.sition approximately 
that obtained by refining a cupola 
iron high in sulphur but low in man¬ 
ganese R.ar.s were cast from this 

heat as previously .and annealed. Thr 
1 ,mipositioii was similar to the first . 
lot prepared except that the man¬ 
ganese was 0.14 per cent and the sub 
phur 0.009 per cent. In this case 
where the sulphur was low to start 
with, it had practically been eliminated 
by the action of the slag in the fur 
naee. 

These bars after annealing weie 
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quite a lot better than those first 
prepared, containing manganese over 
0 SO pet rent. The test wedges could 
be curled up more, as is shown in 
I'lg. 1. The tcn.silc .strength of this 
composition is from 38,000 to 40,000 
pounds, but the elongation in 2 inches 
is only 3.5 per cent. The molding 
was bad and these were very defec¬ 
tive looking bars. The bars wlien 
Iiolislied and cle.hed, showed an im¬ 
proved structure over the first set 
btit still showed, some pearlite in the 
rim, although the center of the bar 
sl.owed the typical blackheari struc¬ 
ture. This is shown lit. the photo 
micrographs. Figs. 2 and 3. 

The conclusion to be drawn from 
this re.sult is that evidently there Is 
still too great an excess of manganese 
present for the low sulphur and some 
further work is planned to verify this. 

.Among the conclusions which the 
author arrived at are the following:- 

1—The cupola is the cheapest meth¬ 
od for producing molten cast iron- 
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but the process, has several inherent 
disadvantages thbt have liihited the 
use of cupola malleable tO' woi k of 
light section's. It produces .iron high 
in sulphur, and variable temperature 
and composition. 

2—The electric furnace is capable 
of rerining this iron, reducing the sul¬ 
phur to a negligible amount and su¬ 
perheating the metal to any desired 
degree without any, further altering 
of composition, 

3*—Snrh a proces.s as described will 
permit iron of any carbon and sili¬ 
con desired to be made by the proper 
additions of steel and ferrohilicon. 
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4- *-Where this duplex process is 
used, the amount of scrap used, in 
the cupola can be increased and' the 
fuel decreased as it would not be 
necessary to have the iroti as hot 
as is the practice when poured direct 
into the molds. 

5— -The mixturc.s would have to be 
kept low in manganese, no high man¬ 
ganese pig or spicgcleisen would be 
used and it i.s believed that by u.sing 
low mangane.se scrap that the antount 
of manganese burned out in the 
cupola would lower this clement to 
the point desired. This will have 
to be worked out definitely in the 


future from further experimeritat'-t^'iji^ 
G-i-As to costs, no figures 
given a', the process is not' 
to be in operation as spccific.i^ljf 
Ifhed in this paper. HowV'V.efi^iiliiS 
power required ought not 
than ISO to 200 kilowatt 
ton on molten metal from th(#'..CHj^W.'vi 
and with continuous operatinih;'' 
labor charges should not bg'- 
sivr. These coists would "be. 
by the lower cost of melting; ^tocl^| 
reduced amount of coke used in- 
ing and the lower temperature of- tlicN 
annealing ovens for the annealing, 
such low sulphur iron. - 




HE advantages of a duplex 
process using the electric 
^ J furnace as an adjunct to the 
cupola for melting gray iron 
were outlined hy George K. Elliott 
in a paper presented at the annual 
convention of the -\merican Foundry- 
men’s association held in Philadel¬ 
phia, Sept. 29-Oct. 3. The author 
called attentiou to the fact that while 
the cupola is an efficient furnace (or 
mdting iron it has certain limitations 
which prevent it from furnishing an 
iron which entirely meets the re¬ 
quirements for certain classes of cast¬ 
ings. But for the ordinary run of 
iron castings, comprising possibly 90 
per cent of the total output of the 
country there was said to be no 
valid economical reason for cither 
displacing or radically modifying the 
modern cupola. 

The author goes on to say that 
whatever its faults may be. it must 
be acknowledged that for preheat¬ 
ing iron up to the point of melting, 
and after that performing the fusion 
itself with a minimum waste of heat, 
the cupola stands supreme among the 
establi.shcd foundry furnaces. Its 
melting efficiency approximately is 
40 per cent although in the hands 
of the unskilled it may fall as low 
as 2S per cent, while the adept may 
drive it 'along at a rate of as high 
as so per cent efficiency. Although 
the cupola is practically without rival 
as a preheater and .ineltcr it; does, not 
attain the same high rank as a super¬ 
heater of molten metal. The cupola 
operator’s problem in obtaining super¬ 
heated iron is largely one of circum¬ 
venting terrestrial' gravitation as it 

is manifested in the 'speedy dripping 
of the molten iron through and 
away from the hottest zone of the 
cupola. 

In the two-step process that has 


been described, all responsibility fur 
superheating is taken from tile cupola 
and assigned to the elcrlric furnace, 
where with the greatest ease ii can 
be superheated to a degree that is 
not possible in any other kind of 
furnace. ■ Snperheatiiig in the elec¬ 
tric furnace, enables the fomidryman 
to make castings of low-phosphorus 
iron which otherwise it would be 
necessary to make of liigh-phosphorus 
iron, bceanse he can safely shift the 
re.sponsibilily for fluidity from the 
material to the furnace. 

Another advantage, and by no 
means a minor one, is that hot iron 
tends to increase solidity in casting.s. 
By solidity i.s meant not only close¬ 
ness of grain but freedom from in¬ 
ternal imperfections such as blow¬ 
holes, shrink-holes, slag inclusions, 
graphite segregations, and similar de¬ 
fects. 

Kefininii Afiaits . 

The process of treating iron in the 
cupola cannot be extended beyond 
(he point of melting and a certain 
limited amount of superheating. Any 
additional operation such as refining, 
is entirely out of the question and 
can be performed only in some other 
kind of furnace. In considering the 
electric furnace in relation to refining 
it is preferable to consider separately 
the. acid-lined' and the basic-'liued fur¬ 
naces. Tlie acid-lined furnare refines 
entirely through maintaining a con¬ 
stant reducing atmosphere in contact 
with the metal. The refining in an 
acid furnace is one of deoxidation 
coupled with a freeing of the hath 
from included gases and slag. 

One must turn to the basic-bottom 
electric furnace to find potentiality in 
' refining at its greatest. Almost any 
metallurgical reaction may be con¬ 
ducted in it, including oxidation, re¬ 


duction, dephospliorization. de«nip{t^;);,£ 
izaliou, dccarbnrizatiun, carburizatioirt^!^ 
mixing with ferroalloys, superheating,..^ 
and others. The duplex process fUr i 
cast iron is ^chiefly concerned with - 
reduction, desulphurization and , mix 
ing. 

Standard pig iron containing a , 
maximum of 0,05 per cent, sulphur 
contains from 0.07 to O.ll per’-c^t 
after coming from the Cttpola,''- tlMi 
degree of contamination depen4%g 
upon the quality of coke, the cojB'afc':.- 
tion of the qupola and its accetis^''' 
ries, and the skill and knowledunp^of ; 
the cupola tender, , The -satJtjt’.'.-itdn'.! 
from the cupola may subse'qt^ttir ’ 
have its sulphur reduced to aboul.'ooe-' ' 
third or one-fourth by ,30 or 40 itnin-,. 
utes refining in a basic bottoji»'.clec‘,• 
trie furnace. The average ot?g: great 
number of duplexed heats .pf gray/ 
iron was .088 per cent sulpltur, in the! 
melt from the cupola, wWte in the 
final product from the el^tric fur-*.' 
nace the average was O.Od^j per cent. ' 
As low as O.OO'J per cent {sulphur in . 
occasional heats has be^ produced 
in gray iron under everyday working 
conditions. 

The electric furnacei'^'st'ep of the 
duplex process is particularly .good 
for iiiixiiig. It enables i perfect rriijt- 
nig of the original raw materials... 
as.siiriiig homogeneity In the single 
heat, and it facilitates the accurate 
duplication of result^, assuring uni¬ 
formity among several heats. It also, , 
simplifies and insures the perfect ad 
uii.xing of alloys such a.s ferrosillcon 
and ferromanganese. The electrit, 
furnace allows steel scrap, to be. mixed 
with the iron and by this mean.s the 
amount of total carbon in the metal 
can be controlled, while when steel 
scrap is mixed with iron in the cupola 
an indefinite amount oh carbon is 
taken up from the coke. 



Value of a Scrap Pile 


Defective Castings Are Not AltogfetKer Without Value if They Suggest to the 
Foundryman’s Mind a Method for Prevention of Trouble in the 
Future—Where Study ia Needed 


BY HENRY TRAPHAGEN 


O KI'ECTIVE casting!)- -the twi- 
aiiU of tlic scrap pile—offer 
to the discerning and ambitious 
foundryman knowledge that 
is beyond price. Show the foundry ex¬ 
pert the scrap pile, and he will tell 
you the caliber of the foundry, for evi¬ 
dence of either constructive progress or 
the senseless repetition of blind igno¬ 
rance, is indelibly and relentlessly stamped 
tm that tell-tale pile of ru.stii)g iron. 

It all dependit upon whether the de¬ 
fective castings are intelligently examined 
or are buried away under old barrels, 
what the real value of the scrap pile 
will be to the foundry. Intelligently 
examined and constructively criticized, a 
defective casting will invafably point out 
the antidote; but if it is bidden away 
and treated as an enemy it moans that 
casting after casting will be turned out 
in the same old way; Hie l.■u>lL)llu■r will 
be dissatisfied; Hie foundryman will 
make no progress; and the establish¬ 
ment itself will finally rest in the finan¬ 
cial .scrap heap. 

The up-to date foundry .should have 
at lcii'jt_^ one competent, experimental 
moider, .paid by the day, and not hur¬ 
ried; his busines.s would he to investigate 
the proper method of gating and head¬ 
ing castings as they come into the shop. 
Every department should be interested, 
every re.sponsible department head should 
lend his bit to the fund of g.-ncral 
knowledge. The work of the experi- 
piental tnolder should be thoroughly 
examined, and discussed. If consistent 
and concentrated effort is made, it will 
he but a short time before the experi¬ 
mental moider turns out a sound easting. 

Ite May Co to Cliiihj 

When the casting comes right it should 
be either sketched or photographed with 
the gates and heads attaclied, and a 
permanent record made. If the ^ame 
job comes back a year or two later it 
is immaterial whether the experimental 
moider is in China ot the .superintendent 
in parts unknown—that casting can lie 
made again, for the proper method of 
making it is on record. 

• ft wuul.l appear at fir.st sight that 
•.•x])crimetital molding would be an al¬ 
most endless task; that the experimental 
moider would have, to start out on 

Frnm s paiiti prcsnitvd at Itir iKwity-toiirlh annual 
t-nini'tiilun of lilt' .Vmerli‘;ni I'oiirii1r}mon'!i assoriallon 
halil .It riillatleliiiilii. Tin' niitlinr. ll'.|io' Truiihssen, 
Is itit.|;tnnri;lst for the 't'olislo sicol I'avttiiii t'o.. 
Tolflo, U 


ail entirely new tack every time a 
casting came into the shop, and that 
the number of records necessary would 
be almost overwhelming, but if 
foundrymen will carefully investigate 


Scrap Tells the Tale 

HH sise and composition of the 
domestic scrap pile in the 
foundry yard is a fair indication of 
the success or failure of the 
methods in voyue for producing 
castini/s. One way to reduce cast- 
ing losses is to have alt nciv loork 
pass through the hands of a highly 
competent moider. lie should he 
allowed to c.rpcriineiit until he has 
arrived at the one best way of mak¬ 
ing laili piece. VVith a salt^jactory 
locthiid onee fslnllislied, a photo¬ 
graphic record chonld he made 
showing all the linporlant details. 
Having this tecord it would he per- 
feilly immaterial whether the per¬ 
sonnel of the foundry thanged or 
not. the ’’ccords would always be 
available pur whoever needed them. 

Il'hlle it is true that the great 
majority of eastings are lost 
Ihiongli some fault in the molding 
praitue, it is equally true that ii 
.lulliiienl nuuiber are lust through 
melallurgleal faults to warrant the 
iilmosl vigilance an the part of the 
foundryman, both in buying his 
ill'll, and later, in melting it. 

.Some iron is fundamentally bad 
anil will never produce satisfactory 
tastings. An off heat of pig iron, 
due to one of a variety of causes 
which interrupt the even working 
oj a Idast furnace, is in this class. 
So IS thin, rusty sheet scrap. Rust 
it o.iide of iron and during the 
iiiehing process it enters the metal 
Olid Iwromes emulsified. No amount 
of fht.c, dcoxidiscr or cleansing 
agent wdl get it out. Suspended 
ocide i.? ii sponsible for the rejec¬ 
tion ol many castings, more espe¬ 
cially ih'K'.e which have to undergo 
piessttre tests. 


thi.s method ot experimental work, 
tliey will find that after all, the num¬ 
ber of real basic defects that are 
found ill castings are comparatively 
few. They will discover that castings 


naturally group themselves into a few- 
welt defined classes, and that each 
class j.s subject to characteristic de¬ 
fects that are easily recognized, and 
in a short time they will learn to dis¬ 
count possible defects at the start. 

If the foundryman can grasp the • 
broad conception of castings as a 
whole; if he can master the few 
fundamental laws of solidifying metal, 
he will have made no small measure 
of progress toward the desired end. 
But unfortunately, it seems to be the 
common impression that the various 
branches of iron and steel founding 
are each peculiar to themselves; for 
instance, the malleable man imagines 
that his troubles are quite distinct, 
from those found in the gray iron 
shop; while the gray iron founder is 
imdi-r the impression that gray iron 
and seini.stcel obey laws that were 
designed especially for them; and it 
is sometimes amusing to hear the 
steel man dilate upon the peculiar and 
mysterious troubles of the steel bu.si- 
ness 

l.tterature Deficient 

Now if the foundryman will only 
recognize tlie fact that all these 
varioii.s metals are alloy.s of carbon 
and iron; that they all merge into 
each Ollier without any sharp line of 
distinction; and furthermore, that they 
all in general obey the same laws, 
then, a great light will dawn upon 
him and lie will realize that there are 
but few real basic troubles in a 
foundry. 

•Several fundamental difficulties that 
are found in foundries have been de¬ 
scribed in the literature on the sub¬ 
ject; but unfortunately these descrip¬ 
tions seem to be lost in a maze of 
words dealing with the various 
peculiarities of chemical ingredients, 
new tangled methods of chemical 
analysis, long discussions on grain 
aggregates, and in fiet, everything 
under the sun, except a frank,'plain 
discus-sioti of the foundrynian’s 
troubles. It is because of the great 
difficulties in wading through a- mass 
of literature that the average found- 
rymaa has become disgusted with 
cheini.sts and scientists in general; 
and judging from the impractical, 
high-brow Contributions that thejr 
have given later-day literature, it 
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Would appear that' the - foundrynian’s 
disgiiist; is well founded, 

If ■ the foundrymao will carefully study 
his defective castings the writer believes 
that he will uUintately agree that all 
of the defectives can be traced to one 
of a very few 'fundamental errors. In 
general, these fundamental errors may 
he summed up as follows; 

First.—The personal equation, or in 
other words, the carelessness of the 
workman. 

S'ceewd.—Over-production, which puts 
a premium on careless, sloppy work. 

Third .—The attempt to make good 
material out of junk. 

» Fottrt/i.—False economy, which results 
from the use of too little fuel, too much 
scrap, cheap refractories and too great 
a reliance in green sand molding prac¬ 
tice. 

It has been the writer’s experience 
that about 10 per cent of all troubles 
in the foundry can be traced to the melt¬ 
ing department and the other 90 per cent 
to the molduig department. 

To proiluce a good casting irom any 
kind of iron or steel, it is absolutely 
es,scntial that the met.al be h'^t and 
fluid. But unfortunately, hot, lively 

metal is not a.s common in our foundries 
as one would be led* to expect, and the 
causes of cold metal may be briefly .sum¬ 
marized as follows: The bed in ti’.e 
cupola may be too low. This is a 
very coininou crroi and generally results 
in cold, sluggish metal, ft i.s a simple 
matter to determine whether or not the 
bed is low. Leave the tap hole open. 
; turn on the blast, and note the time that 
it takes for the first metal to nm over 
the .spout. If iron appears in less than 
10 minutes, it is almost a certainty that 
the bed is too low. A tow bed means 
dirty, porous, weak castings, owing to 
the metal melting directly in front of 
the tuyere blast and becoming unduly 
oxidized. 


Correct Mrltinij Ratio 

Another prolific source of cold metal 
lies in the attempt to conform to a 
prearranged melting ratio. In the dic¬ 
tionary of common sense there i.s no 
such term as melting ratio. The correct 
melting ratio is the amount of coke 
tliat will give hot, fluid metal; and this 
amount of coke will vary .with the size 
of the cupola, the, amount pi'.scrap used, 
the kind; of cofce, the percentage of steel 
used.in'the mixtures, and the size and 
condition of the sprues. It is there¬ 
fore evident that it is ridirulou.s for 
anyone to attempt to lay down a. specific 
melting ratio for cupola .practice. 

Cold metal in the converter can gen¬ 
erally be laid to one or two causes. 
The metal from the cupola may be cold 
tor one of the reasons just enumerated; 
the percentage of silicon may be ' too 
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low for sncdessful blowing, or what is 
most common, the lining of the con¬ 
verter may ite too wet, or there may be 
a leak in. the wind chest or somewhere 
along the line. It is rarely found that 
cold metal can be traced to a variation 
in chemical content, and before the 
fotihdryman wastes any time tooling 
around the laboratory, it is far better 
for him to examine his cupola practice, 
his converter linings and his wind appar¬ 
atus. 

/inolher Causr for Cold Metal 

There is another great fundamental 
cause for cold iron, it is found not 
only in the cupola, but in the con¬ 
verter, thr air furnace, the open-hearth 
furnace, the crucible furnace and even 
in the electric furnace. 

Reference is made to the effects of 
o.vygen, which causes oxidized metal. 
There is no disputing the faci that 
foundries very frequently receive ship¬ 
ments of pig iron that will not pro¬ 
duce hot iron, no matter how careful 
the melting practice may be, and such 
iron is delivered much more fre¬ 
quently than the average fouiidryman 
is uw-are of. It is uscles,s to , check 
up the analyses of such material, 
for the blast furnace laboratory report 
will in nearly every case be correct, 
and (he fact that it is correct furnishes 
the chief alibi for the furnace. 

Pig iron is sold on chemical analysis 
only, and it is prc.snmcd that if the 
analysis conforms to the customer’s 
requirctnents the iron must necessarily 
be satisfactory, but nothing, in my 
judgment, is further from the truth. 
The pig iron that generally causes 
such a long train of di.sagreeable 
troubles, such as porous castings, 
skulled ladles, bimged-iip cupulas, etc., 
is a product of over-production. 

If, on breaking a shipment of iron 
if is found to he consistently^ un¬ 
sound and full of ga,s cavities, reject 
that iron if it is possible to do so. 
But if the furnace absolutely refuses 
to take such iron back, which is too 
often the case, then the only course 
left to the fouiidryman is to hold the 
shipment in the yard and use it very 
gradually, .say one pig to a charge, 
until the pile is gone. 

The writer has found defective pig 
iroii' in practically every kind Of a 
foundry including nialloahle iron, gray 
iron ami steel plants. 

Another source of cold, sluggish 
iron and steel lies in the Use of thin, 
dirty, rusty scrap. Such material as 
rusty flashings, turnings, shearings, 
pi’iichings and other fine voluminous 
scrap should have no place in the 
melting furnace, if the melter expects 
to get sound, healthy metal. Such 
scrap is being used literally by thou¬ 
sands of tons in our o^ien-hrarfh fur- 


daces today. If is comntopi 
ioitiidries, malleable shop* 
icon foundries. But the restllt- 
saiiie, no matter what type of f«i5 
is being used or what kind Of pW 
is being manufactured. 

Ru.st is an o.\ide of iron, 
finely divided. During the '^eltif»if.j 
proccs.s thi.s rust or oxide eaters' 
metal and becomes emulsified. Ajt^ 
no amount of fluxes, depxMisers;' 
other cleansing agents will get-4t 
1 believe suspended oxides io^ 

.irc cau-sing more trouble today’^,fh.« 
iron and steel industry than any.ot_^i^ 
one tiling. The use of such. inatji!riji|i 
IS directly at variance with 
sound principles of metallurgy. 
long the maiiuf.acturers will uae T&t^ 
material and how long the conspwef| 
will continue to receive such 
is a problem. But the light is .brekkvj 
ing and the day of reckoning for, 
iron and steel .manufacturers ■who.S'^,'; 
tempt to melt up nothing but junfc 
close at hand 

Cold metal is distinctly a problem 
for the. metthig department, but- It 
effects the molding department so 
strongly that the moldcr must take it- 
into consideration. It is a well known 
fact that the moment molten ptetal 
strikes the. sand a large yohnn^ 6i 
gas is generated. This gas is forf^ed 
from tlie decomposition of bindtlki’ 
materials, but ino.st of it comes frbtSt. 
the water that is in the sand. ■'■i 

If such gas i.s not ailowcd .he^: 
it is going to be trapped in the lildiAl; 
tlie colder the metal is the . ni^e 
quickly it will set, and the more .Itkeljf 
it is that the gas will be ^i'fiped 
under a frozen skin. 

How many times does a .’idUttdry 
turn out what is apparentijir. a. pelt* 
feet casting only to have jf rejected 
in the machine shop just .at soon a« 
the fir.st cut is taken from the cope 
side. The gas trying to ^acape has 
been trapped just below the surface 
because the metal has setf'foo. quickly 
to allow the g,as to get ajiyay; this is 
a very common defect .‘fd green-sand 
molding: hrnce the i&eessity when 
attempting to make gredrt*.sand work, 
of bating the meUl very hot and 
fluid and venting not only the Cope 
but the drag, and making sure that 
the Wilts in the cores arc wide open 


The Sms of Ihe Cover Core 


.\u interesting sidelight in connee 
tion with this discussion is the ques 
tion of using oil-sand cover cores, li 
is a very common occurrence to fiini 
a casting made under a thick, hard oi; 
sand cover core, with absolutely iic 
provision for tile escape of gas. Tht 
fouiidryman struggles along and prob 
ably gets two out of 10 castings 
whereas if he would merely piincturs 
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tilt cover core with three or four pop 
(uads aiid let the gas out, the prob¬ 
abilities are that all of the eastings 
wimld come good. 

The ()ucstion of shrink heads a>r 
users i.s one that is given too little 
consideration in the foundry, A head 
to be of any value, must be large 
l•tlOlIgh in cross section to remain 
open until the casting has set. It is 
well to femembor that probably not 
liver 30 per cent of the cross section 
of a bead is available for feeding and 
this statement applies with more than 
ordinary force to the neck of the 
feeder; it i.s folly to make a great big 
head and then neek it down so nar¬ 
row that tin: neck freezes almost in¬ 
stantly. and it is equally futile to rx- 
peef a Lead to feed if it is not placed 
squarely upon the easting, flow often 
docs one liiid a head with a neck say 
ly'i or .1 inches in diameter about onc- 
loiirth tif which is attached to the 
casting and the rest wandering olT in 
space. 

The common practice of taking an 
old splintered block oh wood, sticking 
It to the pallern with a nail, and 
attempting to make an eriieienl head 
is the of false economy. A 

foundry should have a .stork of stand¬ 
ard heads caicfully made in the pat 
tern shop and (Ittcil with dowel pins 
•SO that they' can he set squarely Upon 
the iiatteni with Jittlc danger of being 
misplaced. 

'■ ./f V/r/i'r.v ll'u>k < hcrt/mc 

There is a tendency among foundry- 
men of the iircseiit day to skimp on 
heads. "I hey love tCj talk about their 
very low spine returns but they 
neglect to .st.ate llial the welilei vvork.s 
overtime everv night. Molten metal 
will shrink as it cools and that shrink- 
.age must be taken up either by ovei- 
head feeding or inicrual ebilliiig, and 
when a fmindryinaii trie.s to tell yon 
that Ills castings are sound vvithont 
any kind of feeding, that man is try¬ 
ing to change the laws of nature, and 
personally I cannot sec Imw he r x- 
ueets to get away with it 

Another important point is the p.vrt 
ihat water plays in the foundry. There 
IS probably no other one factor with 
the possible ejcccption of oxtgen, that 
has so much to do with tlic sneces.s 
•ir failure of a foundry. Consider for 
.» moment some of the troubles direct¬ 
ly traceable to the old HaO. In the 
cupola for instance, we have the well 
I known rubber hoftom arising from 
w'ct bottom sand; we have cold metal 
and slow melting from wet coke, wet 
iron, and moisture-laden air. In (he 
converter vve have wild heats, cold 
metal and cut liiiing.s. We find pin 
holes in the castings due to the metal 
boiling on the surface of a wet mold; 
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wc have entrapped gas and dirt, be¬ 
cause too much water in the facing 
and heap sand has frozen the metal 
prematurely. 

A casting may look sound, but mil¬ 
lion!# of tiny bubbles of exploding 
steam have made it porous so that it 
wilt not staiv] up under gas or water 
pressure. All over the country found¬ 
ries are making hydraulic and am¬ 
monia castings by the green-sand 
method; and they aic stoutly claiming 
the fact that they are getting away 
with it. Careful investigation, how¬ 
ever, will prove that the consnmor is 
kept busy closing up porosities and 
evi-ry so often a truck load of de¬ 
fective castings is broiighl back to 
the louiidrv' and is carefully 
smuggled in the back door, so too 
many people won’t see them. It is 
possible to make hydraube eastiug.s in 
green sand molds, but it is mit pos¬ 
sible to make lliein day in and day out 
and be lairlv certain that they aie 
all .sound. It is almost an impos- 
-.ibililv to control the waliT in the 
green sand n.iild; and water suddenly 
eonverled into steam has a habit of 
evplodiiig in the iiio,sl iiiirote.seen pl.'ncs 
and tn tin most peculiar ways. As 
a .general : nle, n hydraulic or ga.s cast¬ 
ing slunild be made in a thoroughly 
baked mold, and it piiiper materials 
arc used, and the melting is r.Trcfnlly 
done and tl e mold is kept clean, there 
Is iiu trick in tniii'iig out acceptable 
livdraulie castings. 

'I'l’Cre is one more item in tlie mold¬ 
ing department that deserves allen- 
tiiin ainl that is the proper mclliod 
■ it pouring Tl’e scrap pile receives a 
y'v.il ni.iny eontnbulious beeause of 
the earelessne.s.s or liKonipeteiKy of 
ti e 111 in at the ladle. F.very ladle of 
met il should be held for a minute or 
iw I to ,-illiiw the slag and other ini- 
iniMties to cone to the sutfacc. Slop- 
Iiitig to allow tlic nict.al to clear itself 
m il SI cm like a waste of time to the 
modern production l-.og, but if the 
gentleman will stand by a ladle and 
w.il -It the various impurities float up 
to the .surface he will understand why 
it (MVS to give the mctal lime to clear. 
In the end more good eastings will 
aiinie Irom such practice, and in the 
final an.tly.sis real production will be 
increased. Metal going into tt sand 
mold sliould be iiourcd evenly and 
carefully and under no consideration 
should hot metal be poured .at high 
pressure directly over a large flat area 
of sand. Cuts and scabs and snakes 
are too often the result of fast, furious 
pouring. It is far better when deal¬ 
ing with i casting having a large flat 
surface, to cut hack-up gates and 
break the force of the stream of metal 
rather than re.sort to a mass of finish¬ 
ing nails, a lot of swabbing and other 
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dodges to prevent the facing, from 
cutting. 

Another exceedingly common error 
is the practice of pouring metal at 
right angles directly up against a core. 
If it is possible to allow the metal to 
slide parallel to the core, there wilt be 
far less cutting and much less dirt. 

It is obviously impossible for any 
one mail or group of men to enumer¬ 
ate, much less describe, the many ap¬ 
parent defects and troubles that exist 
ill a foundry. If the foundryman will 
carefully study and examine the de¬ 
fective castings, if he will try to trace 
out his problonns from cause to effect 
rather thati trust to dumb luck, he 
will lind, as stated before, that the 
real fimilamental troiibic.s in the 
foundry are comparatively few. 

The value of a scrap pile lies in the 
fact that It offers a real course of in¬ 
struction in foundry iiractice, and this 
paper lias tiecii written in an attempt 
to induce the foundryman to com¬ 
mune w'ith his defectives, to study 
their peculiaritie.s, to grasp the prin¬ 
ciples of easting in their broadest 
.sen.se. to realize his responsibility, fo 
the co.niminity, and liiially, it i.s writ¬ 
ten with the hope that the foumlry- 
man will carne.stly strive to niann- 
faclure sound castings, rall.er th.in 
alibis and lictitions pioduction sheets. 


Show Precjpiliition Model 

A model illuslratiug the ope-.atlon 
of the Cotrell precipitation process 
for removing flue dust from blast 
lunoici gases was exliibitid at 
the Chemical Exposition in the Coli¬ 
seum. t hicago. Sept. 22 to 27. 1 his 

model was made by the Cerieral Klee 
trie Co., .Srhciiectiidy. and was 
shown under personal supervision ol 
Clie.st'.r T. McLoughlin as.sisted by 
Kayiiumd Barclay, both of the Gen¬ 
eral Electric organization. 


Trsijmisig Workers 

Training bulletin No. 24, entitled 
"Industrial Training for Foundry 
Workers” has been publi.shed by the 
tinited .States deparlmcnt of labor, 
l.’niled States training service, and 
will be forwarded to any person in¬ 
terested by applying to C. T. Clay- 
tohi director* Washington. This re¬ 
port was Issued in preliminary form 
some time ago and published .in the 
July 15 ia.sue of The Foiixprv. 


The Worthington Pump & Ma¬ 
chinery Corp. has taken over the 
Epping-Carpenter Pump Co., Pitts¬ 
burgh, the plant of which will he 
known a.s the Epping-Carpenter works 
of the Worthington Pump & Ma¬ 
chinery Corp. 



Plea for Less Rigid Sulphur Liiu|H 


Uaual Requirements Regfardinff SuIpKur in Specifications for Cast Steel are Considet'ed 
ExactinIf—Molding, Steelmaking and Annealing Practices are Said to Afiect the 
Casting More Than Some'wrhat Higher Sulphur Content 
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X T is not the object of this pa¬ 
per to add any new evidence 
to that which already has b.'cn 
presented. There has been no 
opporlnnity, since the writer was re¬ 
quested to prepare a paper on this sub- 
^jecl, to make experiments and tests. 
It is the object of tlie paper to plead 
for a thorough survey of the items 
which affect the quality of steel cast¬ 
ings and to iiidge of their acceptability 
on the basis of the properties they pos¬ 
sess rather than to lay undue emphasis 
on one or more diiputed ttoints. 

Considerable has been written con¬ 
cerning the effect of sulphur in steel. 
Numerous writers have pointed out that 
sulphur in percentages much above 0.04 
nr O.O.S gives material showing undesir¬ 
able qualities. Now and then some one 
suggests that sulphur in percentages 
trreater than 004 nr Q.0S, possibly as 
high as twice tlic values given, in no 
way affects the quality of the steel. 
Much that has been written is in the 
way of exposition and is not supported 
will) evideoc.f. I'ttrtliermorc, a consid- 
or.-ible amount of the evidence submit¬ 
ted is so htclouded by other factors 
that the data is valueless. Practically 
,il1 of the literature discu'.sing sulphur 
deals with its influcurc in rolled or 
forged steel and not in cast steel. Be¬ 
tween east sled on the one hand and 
rolled or forged steel on the other, 
there is, in tlie writer's opinion, a vast 
de,il of diffcretire. Therefore the ob¬ 
servations on the tiifliieiice of sulpbur 
in rolled or forged steel, reUitively 
speakin.q, may have little Iraring if 
applied to cast steid. This, briefly stat¬ 
ed, is the .status of the quc.stiou at the 
present time. 

Factors Affecting Quality 

Broadly speaking, there are. five m.iiu 
factors which affect tlie>(|iia1ity of .steel 
castings. These arc desij^..pf castings, 
composition, motdiHgr'' 1 tt^b^> 
ing praicitce and annealing practice. 

. .Ihchided .in the molding practice may 
be listed the kind of mold, whether 
of green or dry sand; method of vent¬ 
ing; weight and location of riser; meth- 
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od of gating; character of cores; length 
of time mold is kept around metal 
after pouring, etc. 

Ill the stcelmaking practice may be 
included place of recarbonization, wheth- 
ir in furnace, converter or ladle; size 
of heat: nnmb'.T of castings to be poured 
from a given ladle; temperature of 
pouring, etc. 

In the annealing practice may be in¬ 
cluded the cvcnne.ss of* furnace tempera¬ 
ture; the temperature employed; the 
time consumed in briugiii.g to he:it; the 
time at heat: the time consumed in 
cooling; the type of castings placed in 
a given furnace, whether all light, all 
heavy, or mixed; the type of furnace 
used, whether a furnace designed for 
heavy castings employed on light ones 
iir vice versa: character of * flame, 
whether oxidizing, reducing or neu¬ 
tral ; etc. 

There are times when too little atten¬ 
tion is given to the <|ticstion of design 
of steel castin!.-.,s. M.my de.sigtis are 
made by men who know too little ab.out 
the characteristics of metal when it is 
changing from a lic|uid to a sedid. Mticli 
improvement in tlie nuatter of quality of 
finished castings could be brought 
alniit by closer co-operation between the 
designer and fuundryman, and it is trust- 
id that as time goes on, this suggestid 
closer co-operation will bccorat* more 
and more common. 

rntcimser's Insf'Ct lion ' 

In general, the sleelui,ikiu;r and mold¬ 
ing practice is of an aicept.ible charac¬ 
ter. In large measure, however, the 
purchaser is in the hands of the founder 
since it is luit feasible foi him to em¬ 
ploy as expert a steelmaker or steel 
founder as the steel-casting operator 
can afford to do, and only by the em¬ 
ployment of an abler steelmaker or 
founder can he expect to properly pass 
itpriti the.se phases of the process. Even 
if he can get a man of suitable ex¬ 
perience, it is questionable if he should 
employ him, for by so doing, a status 
of divided authority in the steel cast¬ 
ings plant would develop, and such a 
condition would be most unsatisfac¬ 
tory and in fact, quite impossible. Also, 
by chemical, physical and visual tests 
'the purchaser can gather sufficient in¬ 
formation regarding the character of 
the castings to decide 'whether or not 


they are acceptable, so that ihe-ilf 
as much at the mercy of the ' f<tandef-«:i 
as might appear to be the case .»t firsif;! 
glitnce. ■' ;V7 

The writer believes much greater. Aftiv' 
tention should be given to the 
of amiealin.'r, in the future, than 
been accortled it in the imst. As 1 ^ 
rtilc, steel founders have not 
to the latent possibilities of scicntffiiany^.^ 
controlled annealing. Many furnaces ,v 
bear indications that the only thl^gl-.^ 
thought of in their design are walls, ■t'.f 
floor, • a roof, rfiid some kind of ports 
for the admission of heat. 

Irregularity in Annealini} 

There .seems to be an utter disregard ' 
of such questions as fuel efficiency, • 
(Iiroiigh projier combustion and control 
of hi-at losses by radiation and by the 
stack; character of the tiame, whether- 
oxidizing, reducing or neutral; scientific, 
temperature control, for in most fur¬ 
naces there is as much as 2flD degrees 
Fahr. dilTerence in temperature in idif- ’ 
fereiu portions of the same furtiaice; ' 
iiccural-z temperature measureoiepts,. 
sccli furnaces a.s liavc pyrometers tiiu~ 
ally have only one and it is nether 
frequently calibrated nor does it neces¬ 
sarily record the real conifilions in .the . 
fiirince heeaiise of the varying .'tem¬ 
perature di.stributioii in the sime; and 
care in the scU-ction of or.Iy.'pieces of.’ 
approximately the .same cross Section,:, 
(or each furnace per annas), for there 
exists a mori' or less hapha'^rd method 
of placing castings with diffident cross, 
sections in the same furnace with the, 
resultaut of either overheatfS^ the thin ■ 
ones or failing to remoV^^thc dendritic 
vtniclnri' in Hie thick oiiM. 

It was the writer’s privilege in 'the , 
fall of I'JUi and the winter of 1916- 
14-17 to visit nearly all of the important 
steel casting plants in the eastern Italf 
of the Uitiled States, It was also his 
privilege to have under his supervision 
the inspecti'in of all the Steel casting 
Ii<anl.s producing ordnance material for 
the United States army from January,, 

1918, until he left the service in March, 

1919. As a result of this experience, 
he has come to feel to a greater and 
greater extent that the acceptance of 
steel castings should be placed on a 
broad basis and that the midutc scrutiny 
of castings' for a few hundredths of a 
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))cr coiit of sulphur is both irrational 
• 111(1 unwise. 

To talk about the effect of aii in- 
cieasc of 0.01 or 0.02 per cent of sul- 
pliiir -when by improper annealing, fm- 
proper steelmaking or by improper 
foundry practice, properties many times 
worse than those produced by sulphur 
are acquired by the steel, is, in the 
writer’s judgment, placing undue em- 
pha.sis ori the wrong factor. 

Sulphur in steel may increase blow 
holes—it is granted that this is a dis¬ 
puted point—but assuming that it docs. 
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It will not do so to nearly the same 
c.'cfcnt as an improper temper to the 
mold; improper venting of the mold or 
core, especially the core; or an improper 
pouring leinpcraturi'. It may increase 
shrinkage, but il will not do it nearly 
as much as an improper casting design, 
an improper ponring temperature, or 
too rapid a heating or cooling during 
the annealing. It may decrease tlie 
metal's re.sistance to shock but not to 
the degree that a poorly designed cast¬ 
ing will, or one in which the metal has 
been overheated, burned or underaii- 
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iiealcd with the dendritic structure still 
in evidence. 

It was because of the feelings ex- 
pres.sed in tlic preceding paragraph that 
the writer charapioned, while connected 
with the ordnance department, a more 
liberal specification as applied to sul- 
pluir, though accompanied at the same 
time witli such a method of inspection 
at the ca.sting plant ciibsisting of an 
examination of test bars,/annealing lugs, 
vi.sual examination, etc., ’ that the real 
quality of tile castings, or as near real 
as iKis.,ilile might lie ascertained 


HE man who has berorue 
accustomed to manufacture 
a product and have it ac- 
cei>tcd by his customers 
without inspection or question does 
not, as a rule, take Icindly to work¬ 
ing according to specifications. At 
fir.st there is usually a little re.svnt- 
meiit and a feeling that getting de¬ 
fective material by the inspector wlicn 
possible is all part of the g.ime of 
business. But after the manufacturer 
becomes u.s«d to worivlng to .specifica¬ 
tions and begins to understand fully 
their importance to bis own interests 
as well as those of his customers 
hi.s entire viewpoint changes and he 
finds himself con.stantly striving to 
impeovs' the quality not only of his 
own oii'Cput but tbat of his competi¬ 
tors' as well. 

Specifications re<iuiriiig physical 
tests have been applied to rolled and 
forged steel in different forms tor 
many years and the manufacturer- 
have become accustomed to presetit- 
ing evidence of quality, either througli 
certificates of test or by having 
samples of the material tested in 
the presence of an in.specti>r. But 
for some rca.son specifications on 
castings have seldom been demanded 
in the past and even now many 
castings are purchased without the 
buyer in.sisting on their mceiing dcf. 
initc phy.s'ea! requirements 

Steel castings arc purchased on 
specifications more ftequcntly than 
others at the prc-senl time wliilc gray- 
iron castings arc least often pur, 
chased with test requirements. M.il- 
leable iron occupies a middle ground. 
I-ike all other casting.s those made 
of mallcahle iron are subject to 
great variation in phy.sic.il propertie.s 
if not properly made. In the pa.st 
this fact has worked against the use 
of malleable castings in many places 
for which they are decidedly the 
most fitted. Some years ago, of all 
the fouiihries jirodiicing inalleahlc 
ca.stings. none was making iron hav¬ 


ing as good iihy.sical pro]icrtiet. as it 
i> pr.icticahle to attain, and iTeqiieiit- 
ly the castings had a tensile strength 
of le-s than 40,1)00 pounds jier square 
inch. 

Under tln-sc roiidition.s many con¬ 
sumers. v-pccially among the rail¬ 
roads, were loath to call for malleabh; 
where steel castings could be used. 
Some of the most progre.ssive of the 
ni.illeahle iron fouiidryinen wdio were 
nnikitig a good grade of iron realized 
that something should he done to im¬ 
prove till qiialily of tlveir own niet.il 
a- well as that coming from foundries 
whose standards were low'. 

'I‘hi.s question was brought befou' 
ihc American Malleable Castings as- 
-oci.ilion which decided to lake steps 
to improve the general quality of the 
iron made by all its members and to 
a—ist those foundries among its mcni- 
lier-bip which were making caslings 
with phy.sical iiroperfies below the 
aveiage. In order to accomplish these 
end- arrangements were made, sev- 
rral ye,ars ago, with Prof. Enrique 
fouceda, Albany, N. Y., to carry 
on research work, test sample.s from 
nil iriher foundries, and to visit those 
fi.iiudries needing metallurgical advice. 

Soon after the inauguration of lh!.H 
work the quality of the output began 
to improve in all of the foundries 
.ilTecied and tho.se which were tnnt- 
iti.g out the lower sln iigth iron were 
helped to bring their metal more near 
tin .ivcrage of the other foundries. 
Wlieu these results w'ere accomplished, 
the i;-.-,icialion began to urge higher 
reqiiii■••Meiils in specifications for mal¬ 
leable iMsIings iu order to inspire 
greater ennfidende among the users 
of this material 

The ineiiibers of the association arc 
privileged to stud dally s,amp!e.s to the 
l.tliriratory of Enrique Touceda for 
test, tind if the iihyslcal properties 
of the test pieces do not come up to tiic 
-tandard set hy the assoeiation, the 
foundry making the p.irlicnlar iron 
is assisted to improve the quality of 


Its metal. This system having proved 
successful, the association has re- 
cviitly taken another step to improve 
tin; quality of llie malleable eastings 
output o) the country. 

The new plan is to issue a certi¬ 
ficate to cacli foundry which foi 
three months lias sent daily samples 
(or test, in cases where every one of 
these samples has met the require¬ 
ments of the association as to physical 
(|ualitie.-. At present a minimum of 
45,(100 pounds per square inch tensile 
strength and 7.5 per cent elongation 
in 2 inches is demanded of foundries 
making railroad, motor vcliielc, agri¬ 
cultural iinplomcnl and general ma¬ 
chinery casting.s. 

For the quarter ended June 30, 1919, 
.12 members of the American Malle¬ 
able Castings association cut of a 
total of 62 have a continuous record 
for three months of meeting the re 
ipiireincnts laid down. Those require¬ 
ments are the same as those given in 
the standard specifications for malle¬ 
able castings of the American Society 
for Testing Materials. 


Welding; Gray Iron 

Ity H. E. DilU r 
W’t; have difficulty in ob¬ 
taining a .soft, machinable weld on 
small gray-iron castings. Please in¬ 
form us how to make a weld which 
will be soft and easily machined. 

.■■Iii.ta'>’r~-ln welding small gray-iron 
casting.s care should be taken to have 
the entire casting heated to at least 
200 degrees Cent, before .starting to 
weld. Iron having,-2 J!S to 3 per 
cent silicon sliould be used for the 
welding rods. Tlte casting should .be 
cooled slowly after welding. 

If you follow these instructions you 
should have no trouble but if you do 
experience any difficulty, heat the tast¬ 
ings a little higher before welding and 
'anneal them at 500 degrees Cent, after 
the welding is finished. The castings 
-honid be cooled slowly as indicated 



Making Steel in the Iron 



A Side BI 


ow Converter Installed in a Gray'lron Foundry Could Take 
Miscellaneous Cast Steel Requirements—rLow First Cost of 
Converter an Advantaife 




TATISTICAL reports of the 
Ameri^^a- Iron and Steel in¬ 
stitute,;j',i;lassifying the steel 
castingfs produced in the 
United Slates according to the pro¬ 
cess used for nieltiiig and rciiniiig, 
>ontain the following production fig¬ 
ures in gross tons for 1916 and 1917; 


1916 IMT 

OriBs I’er Oroa I’er 

1:0111 llent Tow Cent 

ifiwi-liartli ...1.1711.449 99.70 1.2i:i,196 84.16 

imui-rtff . 148.791 10.41 1.W.273 11.11.1 

I'niflDle . !',35I O.iW 3,«U 0.86 

Klccirir funwe.. 48.671) !).18 04,011 4.90 

Mlseotlafiooia ... 368 0.03 2.11 0 08 


ToUl .1,371,763 1,441,407 


At the date of this paper the fig- 
uri -9 for 1918 have not been ptiblislicd. 
’ Each of the three principal pro¬ 
cesses for the manufaclure of steel 
castings has advantages ami disad¬ 
vantages as compared with its rivals, 
.ind each has its own separate and 
distinct field of operation. As .shown 
by the above figures about 84 per 
cent of the tonnage of steel castings 
IS credited to the open-hearth furnace, 
11 per cent to the converter, 4.5 per 
cent to the electric furnace and O.S 
irer cent to the crucible and miscel¬ 
laneous. 


Any foundry proposing to mauiifac- 
lure steel castings must consider 
which process will prove most econ¬ 
omical and satisfactory for its par¬ 
ticular class of work. With a proper 
selection of raw materials and the 
requisite amount of care and skill, 
good castings can be produced by all 
three processes, and it is equally true 
that without proper care and skill 
very poor castings can be produced 
by any of the processes mentioned. 

Practically all heavy castings, by 
which we mean those weighing from 
500 pounds up, and having sections of 
'/j tneh or more, are cast from opcii- 
bcarth metal. Where largo ton¬ 
nages are desired and where the sec¬ 
tions of metal p«niit the use of rela¬ 
tively cold . steel,. without excessive 
loss due . to mis^^ castings, this 
process is usually (1% first choice. It 
i.s considered essential for economical 
operation that the furnace be operated 
continuously for 24 hours per day 
and when conditions permit this, open- 
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hearth steel can be made at a lower 
cost than steel by any other process. 
An open-hearth shop requires rela¬ 
tively more floor space per ton of 
castings produced because the heats 
are larger and arc tapped at less 
frequent intervals. 

Steel foundries are classified roughly 
as those .-ipecializing on heavy work 
and those specializing on small light 
work, fa the latter class we invari¬ 
ably find the electric furnace or the 
side-blow converter. Thc.se two pro¬ 
cesses practically immopolize this field 
because of the extremely high tem- 
peruture attainable in the mi lted metal 
by either of them. With cither the 
electric furnace or tlic convener no 
■Jifliculty is encountered in tapping 
steel at from 3000 to 3i00 degrees 
Fahr., which permits the manufac¬ 
ture of castings weighing a.s little 
.IS 2 to 3 ounce.s eaeli, and having 
sections as light as Js-ineb. The 
niodern steel foundry .specializing on 
light work .’.ccepts orders for castings 
which used to be considered too 
small and intricate for any but mal¬ 
leable foundries. 

Electric Furnace 

The arc-type electric furnace has 
become an imporiant factor in the 
steel casting industry since 1915, dur¬ 
ing which year 2.1,064 gross tons of 
steel castings were made in electric 
furnaces. Furnaces of this type are 
able to produce metal of sufficiently 
high temperature to cast the lightest 
and most intrimte casting.s, and can 
be operated with either basic or acid 
linings. Because of their neutral non¬ 
oxidizing atmosphere they can use 
very light scrap or even steel turn¬ 
ings. A few electric furnaces are 
known to be charging 100 per cent 
scrap and borings, and all of them 
are using a very high percentage of 
old -metal, probably 85 per cent or 
more. 

A very high degree of metallurgical 
skill i.s necessary for the successful 
operation of an electric furnace, and 
for economical results the furnace 
should make steel continuously for 
24 hours per day. Only by con¬ 
tinuous operation can reasonable 
power cosw be maintained, and the 
cost of power is one of the most 
serious considerations in producing 


clectiic steel. Even when ik-'can 
obtained at as low a cost a'$’ 
cent per kilowatt-hour, the powet! !cOsf.^<’ 
per ton of metal melted, with 
practice, is in the neighborhood,-'oltyt' 
$6.50 to $7.50. With poor practleei_;| 
the costs are very much bighi^^H 
Electric furnace manufacturers puhi».v. 
lish figures showing that ^ctr.ic.%j 
furnace metal can be producedT^^iivS 
cost about on a par with opeii-hca'rdl^,t 
steel and alioul one cent per . pp«^^^.' 
lower than converter steel. Thp« .. 
figures no doubt-hold good under COp*,’ ’ 
ditions of continuous furnace opert-.,. 
tiou and cheap power rates, but not'. 
under ordinary conditions. - ' 

TIte side-blow converter is in opitra-. ■ 
tioii ill about 100 .steel foundries in ^ 
the United States. It has been Wed 
for the manufacture of small steel': 
eastings for nearly 20 years and,;.the 
production of jcastings has increased:: 
from. 14,000 tons in 1903 to 159, 
ton.s in 1917. Only the electric fiiifil' 
nace can compete with the converk*^;' 
in producing temperatures which p^-- 
mit the casting of very ^g-Jit/'spi-.. 
tions and small intricate shapes, xtie ' 
great advantage of the converter pvw • 
all other proees.ses lie in its grpat 
flexibility, ease of operation and^sQtalli. 
initial investment. It can be ^W^ced . 
in operation on an hour's no.lke and 
can produce 20 heats per day'hr only ■ 
two or-three at practically 1^. ' 

cost per heat. Heats are blown iit - 
from 12 to 15 minutes eacki, When 
not in operation it requires no at-' 
tentiun and tlie only costs against an 
idle converter are deprejltttiim apd 
interest on investment, boifi of which' 
are negligible. The heals are small, 
and produced at short iiftervals, per-' 
niitting floor space to be used over 
several times during the day. i 
Th? usual charge in converter prac¬ 
tice consists of 40 to 50 per cent 
of pig iron and 60 to SO per ci^t of 
scrap. The author has seen a con¬ 
verter operated successfully On 100 
pci cent of steel scrap by adding 
ferrosilicon to bric.g the Silicon coii- 
limt to the required figure. Because 
the converter must be operated with 
an acid lining, it is necessary to pur¬ 
chase ravi- material having a low pbos- 
phoru.s ard sulphur content. 

Many plan's operating an iron 
finmdrv have a demand for .steel 
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ciihiiiiss- Where this demand is in- 
lonmlti'iit and not for a large loii- 
ii.iKc, the -side-blow converter is an 
ideal installation. The melting equip¬ 
ment for the gray iron foundry and 
for the converter steel foundry i.s 
the cupola, which is already installed. 
When steel is required the metal can 
hr melted in the same cupola ahead 
of the gray iron mixture. The con¬ 
verter occupies very little floor space 
and requires no attention when idle. 
In the case under discussion we are 
assuming a demand for a small ton¬ 
nage and ill this case initial invest¬ 
ment is worthy of serious considera¬ 
tion. The converter can be installed 
and put in operation for approximately 
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one-sixth of the cost of an electric 
furnace and one-half to one-third the 
cost for an opcn-hcarih furimce. 

Perhaps the most important fac¬ 
tor i.s the case with which a con¬ 
verter. can be operated. It is un¬ 
necessary to employ a high-priced 
furnace operator who is of little or 
no use when there is no demand for 
steel. The foundry foreman or any 
intelligent employe can be trained in 
a very few weeks to operate a conver¬ 
ter and produce good steel. If only 
two or three tons of castings are re¬ 
quired per day the time necessary 
to blow the steel takes perhaps an 
hour per day of the foreman's time, 
which interferes with his regular 
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duties only to a very small extent. 

Because of the speed with which 
steel can he produced and the high 
temperature of the metal it is possible 
to accumulate two or three blows 
from one converter in the same ladle 
to pour an occasional large casting. 
This is impossible by any other' 
process for making steel and i.s a 
great advantage in a shop where it 
is impossible to predict what size of 
casting will be demanded. While 
large castings weighing several tons 
each can be made as just described 
from a 2-ton or even a 1-ton vessel, 
the converter finds its greatest appli¬ 
cation in the manufacture of smalt 
.and very light-sectioned castings. 


Threaten Increased Duty 


KCENTLY two bilks were in¬ 
troduced in -the house of 

representatives, which pro¬ 
vide an increased duly on 

imported graphite and fire clay 
suitable for use in the' niamifacture 
of crucibles and otlicr foundry 
supplies. The tariff proposed would 
bo from one cent per pound up to six 
cents per pound according to tlie 

grade of the material. The apparent 
•. object of those hills is to protect the 
> miners of donteslic graphite but thi.s 
. legislation if passed would tend to 
.work a serious hard'sliip on the 

foundry .jmsincss as well as on other 
industries using graphite. The Foundry 
Supply Manufacturers association has 
taken up the question in order to show 
what effect the passage of the hills 
would have upon the foundry business 
and indirectly upon the cost of manu¬ 
facture in all lines using foundry 
products. 

“ • The bills as introduced read as 
follows: 

“H. K. S941.—A bill to provide for 
the national security and defense by 
encouraging the production and rcl'm- 
ning of graphite (plumbago, silver 
lead) ores in tlic United States and 
in its possessions, and to provide 
revenue for the government of the 
United States. 

“Be it enacted by the senate and 
house of representatives of the United 
.States of America in congress as- 
.semhlcd, that on and after the day 
following the passage of this act there 
shall be levied, collected, and paid 
, uboii the articles named herein, when 
imported from any foreign country 
into (he United States or into any of 
its possessions, the rates of duties 
which .arc herein prescribed, namely. 

"h'irst.—Crude graphite ores, crystal¬ 
line or amorphous, 1 cent per pound 
of ore for ores containing SO per 
ccntuin or under of graphite carbon, 2 
I eiiis per pound of ore for ores con¬ 
taining over SO per centum of graphitic 
carlioii. the term crude graphite ores 
being deliiied for the purposes of this 


act an ore wliicli lias not heen sub¬ 
jected to aiiv process of rcliniiig or 
coiieeiit ration whieli eliaiiges the 
graphite content of the ore as mined. 

“.Second.— f.ump and chip cry spill ine 
graphite {plumbago, silver lead), S 
eenie per pound ijf graplitle. the term 
lump and chip being dcliiied fur the 
IJiirpu.ses of (liis act. as larger ery.stals 
of grapliite more or less liroken up in 
niiiiing a-n! Ireatiiielit, of a ,si/.c which 
will not ]i iss through a screen with 
openings one-quarter ot an inch square. 

“Third. — Flake erysl.illiiie graphite 
(plumbago, silver lead), crude con- 
ceiitrales and rermed flake, (i cents 
per pound of graphite, the term fl.ike 
being delincd for the purpose.s of this 
act as smaller crystals of graphite 
mure or less broken up in mining and 
treatment, of a size which will pass 
through a screen with openings onc- 
quartcr of an inch square. 

“l''oiirth.—All other products, manu- 
facuired materials, and compounds 
containing grapliite, crystalline, or 
amorphous, not specifically provided 
for in this act, 5 cents per pound for 
the graphite contained therein.” 

“11. K. 5547. A bill to repeal para¬ 
graph 450 of ail act entitled ‘An act 
to reduce tariff duties and to provide 
revenue for the government, and for 
other piirpo.scs,' approved Oct. 3, 1913. 

"Be it enacted by tlic senate and 
house of representatives of the United 
.Sl,ites of America in congress as- 
.semhled, that paragraph 4.S0 of an act 
entitled ‘an act to reduce tariff duties 
and to provide revenue for the govern¬ 
ment, and for other purposes,’ ap¬ 
proved Oct. 3, 1913, be, and the same 
i.s hereby, repealed. 

‘‘.Sec. 2.—That on and after the day 
following the passage of this act there 
shall lie levied, eollcctcd. and paid 
upon all clay suitable for or used in the 
manufaelurc of graphite or other crii- 
cihlcs, or used in the manufacture of 
glass melting pots or tank Mocks, when 
imported from any foreign country 
into the United States, or into any of 
its possessions exrei>t the I’hilippinc 
island.s and the islands of CJuain and 
Tutuila,,a duly of 10 dollars per ton." 

As will be seen from a study of 
these bills the price of imported 



graphite and of clays for eriieibles 
would be materially increased 
(ir.ipliiie, silver lead or pliimhago, as 
it is ealhd in the foundry industry, 
is used ill foundry fuiings and for 
fiiiisliiiig molds and the iin|Kirtcd. 
varieties would he increased 50 per 
cent ill co.st. Graphite also enters into 
the uianufaclure of cnieibles used in 
brass and other iionfertoiis metal c.i,st' 
iiig shops and in the mamifactiirc of 
crucible steel. The cost of such 
crucihles would not only tend to be 
increased by the cost of graphite but 
also by the extra cost of clays as pro¬ 
vided by one of the proposed laws. 

It is estimated that fully 80 per cent 
of the graphite used for ioundry fac¬ 
ings is imported. So far no graphite 
has been found iti this country of a 
quality which will fully replace the 
foreign graphite obtained from Ceylon, 
Canada and Mexico, either for foundry 
facings or for crucibles. This was 
made apparent in regard to crucibles 
during the war when it was next to 
impossible to obtain crucibles which 
would have more than half the length 
of life of the crucibles made previous 
to the war from foreign graphite and 
clays. The necessity for having the 
proper grade of graphite for facing 
molds is seen when a rough, scabby 
casting results from the use of an 
inferior grade of facing. 

Unfortunately graphite cannot be 
worked over to secure the grade de¬ 
sired as is the case with., many grades 
of ore which can be made mtp any 
kind of steel according to the process 
used; but little can be accomplished in 
tlie way of securing a high-grade 
graphite from ofie which is inferior as 
it comes from the ground. This leaves 
little alternative but to use an ita- 
ferior grade of domestic graphite or 
to import material of the quality de¬ 
sired and pay the increased price. 




How and Why in Brass Founding 


By Charie* Vicker* 


Alloying Lead With Zinc 

We have a large quantity of white- 
metal scale weights to make weighing 
Yi, 1 V/i pounds each. The speci¬ 
fications demand an alloy of 90 per cent 
sine, ftid 10 per cent lead. We have 
jOflt been able to get the lead to mix 
'with the suite, although we have tried 
various ways. The lead always goes to 
the bottom- of the pot. We would like, 
therefore, to know if this mixture can 
be made, and if so, how. Il^e presume 
these weights are specified in cine to 
have a rheap, hard metal, and the lead 
is specified to add weight and lake, up 
some of the shrinkage. If this mixture 
cannot be made we would like to have 
you suggest a rheap, hard mixture that 
could be used in its place. 

ucad and zinc only alloy in limited 
proportions, much less than 10 per cent 
lead to 90 per cent zinc, thendore, 
while it may not be imp<»ssit)lc to net 
these metals to remain together in the 
poreentages named, it will never he done 
hy simple melting and stirring the two 
metals. The two metals have no affinity 
for each other and the result is that 
lltc lead settles to the bottom when the 
■’mollen, mixed metals are allowed to 
stand. Wc, however, would not like to 
go on record with the statement that 
these metals cannot be held together in 
any proportion, because the ca.se is very 
similar to that of copper-lead alloys, 
and aluminum-lead alloys, the lead will 
separate from all of these metals, but 
ill practice alloys of copper and lead 
are being made contaiiiing all propor¬ 
tions of lead. Some of these alloys rc- 
-seinble babbitt, but have a high melting 
point because high in copper. In the 
case of aluminu'm-lcad, alloys of these 
two metals are being made containing 
up to 10 per cent lead. To make thc.se 
mixtures is. a. tiitdc in altoying, known 
■ to those who have studied the matter 
and have done the necessary rcseartdi 
work. Naturally, ^nformatidn on Ute 
subject is dilhcutt td' ^t. as the secret 
is guarded by those who possess it. 
Alloys of-lead and zinc possess no com- 
mcrdal importance, therefore, few have 
done any experimental work to learn 
how to hold the metals together when 
solid. It could no doubt be done by 
the addition of some third metal that, 
had affinity enough for Imlh lead and 
zinc to hold them together. In «this 


connection, possibly magnesium would 
be worth a trial. Wc believe that as a 
very eJicap alloy is demanded the addi¬ 
tion of a third metal would make the 
alloy too costly, and that the better way 
would be to make an alloy of zinc 98.50 
per cent, lead 1.50 per cent, and to en¬ 
large the patterns to compensate for 
the lower specific gravity of this alloy, 
as compared with the alloy specified. 

The weiglits could also be cast in the 
ordinary leaded zinc uV-d for making 
common brtiss, and brought up to weight 
by pouring lead into cavities m.adc for 
the purpose. 

Formulas for Muntz Metal 

Com yon advise us regarding the com¬ 
position of AlHttla metal, or where same 
can be purchc.scd° . 

Muntz metal is a ycllnw brass first 
used extensively as a shfci mcial for 
sheathing ship.s. It was patented in 
England in 1832 and was named after 
the inventor. The first specifications 
were copper 60 per cent; zinc '10 per 
cent. A third p..teiit in lfM6 specified, 
copper 56 per cent: zinc 40.75 per cent, 
and lead, 3.75 per cent. 

At the present some makers claim 
the zinc should not be higher titan 38 
per cent. The following arc analyses 
of two alloys: 


Per cent Per cent 

Copper . 60.52 .59.-52 

Zinc . 38.80 59.43 

Lead . 0.40 0.74 

Nickel . none 0.39 


For casting purposes use copper, S8..50 
per cent; zinc, 40.00 per cent; tin, 0.50 
per cent, and 10 per cent aluminum 
bronze, 1 per cent. 

Muntz metal can he purchased from 
any concern specializing in ingot metals. 

Bronze Propeller Mixture 

. We would like to have d good mixture 
for It brottce propeller. 

The mixture will vary depending on 
the diameter of the propeller desired. 

The best alloy to use for propellers 
is manganese bronze, but it must be of 
the highest grade and not simply a yel¬ 
low brass with a little aluminum added. 
For a small propeller a good grade of 
red brass can be used, and suitable alloy 
is the following; Copper, 88.,50 per cent; 
tin, 6.50 per cent; zinc, 3.50 per cent, 
and lead, 1.50 per cent. 


Alloy for Match PJatet *,5 

you advise as to a satisffit'(o^'[- 
materuil for making patterns for 
plates f 

For making patterns for match 
,t white met.al is very satisfactory.' 
an alloy can be made of 
per cent and tin, 50 per cent. McH 
zinc first, then add the tin graduatly/s, 
liefore adding the tin however it 
advisable to add a piece of shecit alu- \ 
mituun 2 im-hes long an I 1 inch wide,;' 
ihe thickncs.s of ordinary cardboard;' 
This alloy is snitablc as it pos.scsscS',s^'i 
little shrinkage th.at rapping of ■ Re¬ 
master pattern- before drawing them (htF 
of the stind usually makes up for the 
.slirink.'tgc. ’ 

For the iiaticrii plates themselves, ■ use 
niuminnm alloy of the ‘composition, 
ahiinimim, 92 per cent; copper, 8 per 
cent. 

Somctinlcs the,match and patterns are 
east solid of plaster of pans, in wttich 
ease a drag is rammed up and the joint . 
finished carefidl)', then an inlerchai^-', 
able cope is placed over the drag, stllfd' 
is filled with plaster. Whetu.*ct^ Re 
patterns are trimmed and .sfaeiMcfkcfl’ 
Two blocks are required, one for -Re 
cope and another for the drag. , 

Formula for RoU^Neek' 
Bearings 

We would like to obtain the, forniult^ 
fur a bronze for roll-neck bj^ftriugs, to, 
be cast in iron molds. Theid'.iedirings 
are not for heavy duly ro^g. iTAr 
largest rolls are approximatefy' ]l2jr5Sr. 
inches. ' ' 

The following formula ;Vm 1] give . a 
bronze that will be suhafate for.-the 
jiurposc outlined; Coppiwi,, SO-SOyper 
cent; tin, 8 per cent; lead, S per cent, 
and pho.sphor copper, 0.5 per cent. The 
pliosphor copper should tontain IS per 
cent of phosphorus. If die alloy fails 
to run as well as- the phosphorus 

can he increased, deducting the increase 
of phosphor copper from the_ copper- 
content of the alloy. 

Prepare the chills by warming them 
and then painting with a mixhtre of 
lard oil and plumbago, thin enough* to 
flow from the brush. Apply a layer of 
French chalk over the oil and plumbago 
with a smooth camel-hair brush. Have 
a hc,avy riser in a dry sand head. 








I At) 

lasting Defects Remedied 
by Changing Gate 

havr. erf>erlenred eonsiderabU d'if~ 
>\cuUy in getting good eastings for the 
pifie strainers shown in the illustration. 
The rastiniis consist of a brasf cage 
xvith solid bottom and a circular, 
threaded lop, and the sides of the cage 
arc formed of brass screen held in 
place by the ribs on the casting which 
join its bottom and tap. The screen 
is cast in place being wrapped around 
the core, which shapes the inside of 
the cage. The difficulty consists of cold 
shuts and misruns. The percentage of 
toss is high. 

We use scrap yellow brass with pos¬ 
sibly some valves thrown in, which is 
melted in an oil-fired furnace. We 
add several ounces of alutninuin to 
aid in running the metal but there is no 
phosphorus present. The machining 
qualities have been good until recently 
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point \vin Ivr the one to misrun most 
often. If the castinfts are placed 
lengthwise of the flask and the mold 
is tilted, a gate at one end and en¬ 
tering the side of the ca.sting will 
run .them. But if the gate is cut 
so as to form an acute angle with 
the runner so the metal c.in shoot into 
the sirainer, the castings at the top' 
of the mold which arc nearest to 
the sprites, will be misrun in the 
majority of eases. This is liuc to the 
fad that the metal does not fill the 
strainer when it shoots in but |ja.sse.s 
on down the runner and leaves a little 
metal in the upper strainer molds, 
w'hich of course immediately sets. If 
the gates arc so adjusted on the plates 
It would ho hotter to pour the molds 
1)11 the level with the sprue at one 
end. In pouring the molds on the 
level it is better to locale llic sprue 
ill the renter of the mold, pr...vided 
the lir.snch gates to the ca.'.tiiigs are 
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easy, it would be'' well to increase 
the height of the popring head if 
possible to do so withotut adding; to 
the molding costs. If this is not 
possible the metal will have to be 
poured rather hot and poured very 
derisively. 

VVe would also suggest a trjal of 
the following alloy for tlygsp. castings,;, 
copper, 56.S0 per cent; zinc, 40 pet 
cent; lead, .1 per cent; aluminum, 0.50 
per cent. If the alloy does not 
cut with sufficient case, the lead can 
be increased to S per cent at the e.x- 
pensc of the copper. Then if the 
metal appears too brittle the zinc 
should be lowered a little. Also 'be¬ 
fore weighing the flasks, take a gate* 
ciit'er and cut a channel in the .sand 
of the rope over each row of castings. 
This lets the gas off and greatly 
aids ill running the r.astings. The- 
reason the alloy the analysis of which 
is given, is difficult to machine is due 
to the iron content. The high per 
centage of iron is obtained from the 
scrap. This is one great Objection to 
the use of scrap for such castings, 
for bv increasing machining costs 
a mixture using scrap often makes 
the eastings more costly than if they 
had been made entirely' of new metal. 

Salt protects brass when melted 
with it because the .salt volatilizes 
and fills the cnirible and a part of .the 
furnace with fumes. These fumes are so 
persistent that once salt is added in 
guantity it can be detected for several 
melts, even if no more is added. 

Boron has no effect on brass be¬ 
cause like carbon It is insoluble in , 
copper and its alloys. Its salts such 
as borax and boric acid makes good 
fluxes a.s they dissolve oxides, but 
.should not be used In quantity as then 
they would carry away copper. Metals 
that absorb and retain carbon, absorb 
.and retain boron, thus aluminum and 
iron take up boron,.and so docs nickel, 
but if boron aluminiim that is brittle 
with boron is added to copper the 
boron is lost by being thrown out and 
oxidized immediately and absolutely ' 
no effect is obtained by adding- the 
boron. The effect i.s exactly the same 
as when cast iron and copper are 
melted together; the two will not 
mix because the iron has a greater 
affinity for its carbon than It has for 
copper but if aluminum is added the 
copper Pnd the wpp, unite pnd the car¬ 
bon held by the ifon i*:" released and 
bobs to the surface of the melt-'as a 
flocculent dross. This aluminttm acts 
as a cement ' because it combines 
eagerly with' both copper and 'iron.' 
The effect of lead is tO improve the 
machining qualities of brass in . a-tl 
proportions. Alloys containing, as 
much as 66 per cent of lead are white 
in cqlor and machine perfectly. 



when only 10 ca.stings could be threaded 
per tap. One lot analysed as follows: 
Copper, 76 per cent; sine, 22.10 per cent; 
iron, 0.60 per cent; lead, 1.20 per cent; 
tin, trace. Can you suggest a cheap 
mi.rture or something to add to the 
mi.rture to give it fluidity and thus 
overcome misruns and cold shuts? Please 
r.rplain the effect of common salt on 
the melting of brass, also the effect 
and the advantage of using hoion, and 
what effect lead has on the machining 
giiolitv of brass iP different percent¬ 
ages Does a brents with ds high a lead 
iontent as 20 or JO per cent rcsiil 
ina( hilling by becoming gummy ^ 

It is assumed these strainers are 
east horizontally with the parting line 
of (.he mold passing through the cen- 
ler.s of two opposite ribs, which 
leaves one rib at the highest point 
,A the cope. If the strainers arc 
noM^C lhi.s way the rib at the highest 


set for center pouring, and allow 
the metal to shoot into the casting? 
:n both directions from the center 
of ihe runner. If the molds are to 
be tilted with the sprue at the high- 
■st cud the tw'o lower castings may 
be t'aied so the metal shoots into the 
slrniners, although this is a debatable 
point The gates leading to the 
castings higher up along the run¬ 
ner must be so cut that the metal 
will shoot past them and strike the 
bottom of the runner first, then as it 
floods hack it w'ill fill all the upper 
-trainers uniformly and there will be 
few rohlsliiits. It is difficult to de¬ 
ride without a test just what is the 
best way to run these castings; 
wilt flier on the level or on an in¬ 
cline. but if they are poured on the 
level we believe it would be the best, 
to center gale them; that is pour from 
the renter of Ihe mold. In the latter 
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X)!!^tik0c of l^nt Built Exp^eaiily to Handle’a Larflfe . Tonnage of Motor CaAtinf^ 
, Expoditiously Fore^ and Induced Draft Used ‘in Dryinif the. 

Coree ~ Castings Poured Continuously 



'F i’cre M^t'rqueUe, the black- 
robed Jesuit, could have looked 
iii'to ithe future while en¬ 
gaged in that perilous search 
for..Jhe sources of the Mississiippi, he 
would have felt hoth gratihed and dis- 
'^app^nted. His explorations in the 
country how called Michigan were 
carried oh under the impetus of the 
society’s motto, “for the greater glory 
of God,” and his own patriotic; desire 
to acquire new territory and thus add 
to the power and prestige of ]<'rance. 
He would have been gratified to know 
that the laud which he claimed in the 
name of his laniis XIV was destined 
lo become great, ricli and prosperous 
from the exploitation of her appar¬ 
ently inexhaustible lumber and min¬ 
eral resources, but he would have 
fcU disappointed becatisc she was des¬ 
tined to pass so soon and forever from 
under the aegis of the Fleur-de-lis. 

The immense forests, which forced 
Marquette to do all his traveling by 
birch-bark canoe, laid the 'foundation 
in the lower peninsula for the 
growth of Dcitroit, Saginaw and Bay 
City. Millions of feet of white pine 
•floated down the rivers and were 
squared iplo- lumber. 

The picturesque rivermen, with 
their little cocked hats, peavies and 
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spiked shoes 'are becoming a thing 
of the past and the lumber industry 
although still important, is no longer 
in the limelight. The manufacture of 
motors and motor-cars is now the 
premier industry of Michigan. Im¬ 
mense plants have been erected in 
v.trioif.s parts of the smte for this 
purpose and in ai>ilc of their tremen¬ 
dous output tliey cannot kc-ep pace 
with the dem.and. Large foundries 
are operated in connection with nearly 
all of these plants. 

One of the finest and mosi modern 
of these foundries has .been built re¬ 
cently in Saginaw, Mich, .it a cosi 
of $3,000,000, for the Saginaw Prod¬ 
uct’s Co., *a subsidiary of the General 
Motor's Corp. Tins foundry wa# de¬ 
signed by Frank D. Chase, Inc., indus¬ 
trial engineers, Chicago, tmd built under 
their supervision. The property a'ssigned 
for foundry development is served by 
several spurs from the Pere Marquette 
railroad and covers fiS acres. The 
present plant covers approximately 
onc-lhifd of thi.s area and it is the in- 
ten’tion of the company eventually to 
erect two other simitar units, thus 
uliKaing the entire property. The first unit 



Many of the appliances, 
features about the pl^. 
stalled at the sujggestip'ii’ 

Wilson, general foundry. 
ent for the General Mdtprla,' ...... 

who drew on his tmtisaally; 
periencc in the production of adtpij^ 
bile castings. , , 

The group of buildings .opittpw*,. ....... 

the first unit consists of a 
building, 165 x 450 feet; a cu ' *' 
room, 40 x 10.5 feet; a ■corcro.ilfti-;jl(^^ 
X 390 feet; a clraning room, 

6 inches by 281 feet 9 inches;, 
story imtlern building, feet’;,' 

inches by 100 Ject; and a wasbroMthi]!? 
dining room and office building, 
feet 0 inches by 80 feet 3 inches. 
powerhouse is situated 100 feet yest-';■ 
of the cleaning room. One of 
standing fetiUtres is a radial brn^, 

225 feet high by 9 feet in, diamat^’tjfit:"!,'! 
I ho top. This bniiding fakes V 
shape of an L 86 feet 6 inches 
93 feet 9 inches. . 

The walls of the buildings 
brick and steel construction 
roofs arc built of gypsunf 

tTiniArtfll te a nnn rrnrtirrtrir 'inirf', .'i 

•,.iv ^ 

•'tl 


material is a non-conductor 
condensation. An A-frame on the 
now completed, is expected to furnish of the coreroom and cleaning ^ 

employment for 900 men Wlio will torn modified Pond truss on- the 
out 200 tons of cleaned castings daily, building, together with 
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titiuous sash in' the walls insufes 
ample l>i;ht on the flours, In addition, 
the buildings are all painted a light 
yellow on the inside which renders 
the lighting conditions ideal. The 
sash., in both walls and roof arc 
movable and are operated electrically. 
This simplilics the ventilation problem 
to a considerable extent. 

A group rvf three 600-horsepower 
Edgemimr boilers supidics steam for 
heating the. buildings and also [or 
operating tlirce direct steam-driven 
I'ugersoll-Uand air compressors, two 
tienng 150U and one 1200 cubic feci 
capacity, (ioal is used for fuel. It 
is taken from the ears and p.xsscd 
through a crusher, after which it is 
lifted info a hopper by a bucket con¬ 
veyor. From the hopper it is fed to 
the boiler-room by gravity through a 
chute. 

Klcctric power, w.hich is purch.ascrt 
front outside interests, is supplied at 
2200 VCijlta. 3-phasc, 00 cycles. The 
counseled load totals 1400 horsepower, 
the Utditing load hehtg 150 kilowatts. 
Three tran.sforiT)ers step down the 
.voltage to 440 volts for the power 
load while a smaller set handles the 
lighting load. By me.ms ol .i motor- 
generator set, direct current is su)i- 
plicd ior operating the eraiie.s. The 
generator sets, wliie.li arc duplicated 
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to cope with emergencies, arc housed 
in a room in the northeast, corner of 
,lhe foundry building. 

Since cores enter so largely into the 
production of automobile castings it 
i.s only natural that the corcroom 
of this plant should occupy nearly 
as much space as the foundry, ft is 
the same length a.- tlie foundry and 
only S.1 feet less in width. I he 32 
core ovens were built by llolerofi 
& Co., Detroit. They are arranged 
back to back with eight in a row 
making two batteries of l(i each. Kach 
oven I- 12 hy (i feet 0 inches by 7 
feet. \ coiitiiuiiuis Hue runs under 
each row of eight ovens, terminating 
in an individn.il stack. There are two 
openings in the tloor of each oven 
connected with the flue. 1 hey arc 
provided with' daini>crs controlled hy 
chains which hang down outside the 
door. 'I'wo outlets are providci 'in the 
side walls for the gas and steam, one 
opening near the lop and the other 
hclow the floor level. These .apen- 
itigs are provided with slides operated 
from the outside. With these damp¬ 
ers it is po.ssil)le to control the tem¬ 
perature in the oven quite closely. 
.V pypo.ieter is atlaclied to each 
oven in onfer to keep .a record of 
the heat fluefnation-. 

The fire boxes for the ovens are 
in the basement. A long concrete in- 
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raised by a 

pic as that 'iti usVin.tl^tiiv&^jPpm'of a 
battleship. 

The ataick for iach biHeriSr of ovens 
is situated at the upttbitfy «,tSd''froni 
the ftre box. They' are cteirly shown 
in Fig. 5. This illustratiop also sbow.s 
a fan <1 riven ,,si.,by a IS-horsepowcr 
motor, connertefjijf^ both stacks and 
used to furnish-induced. draft 
ncces.sary. The C'ore.s .•we loaded on 
racks and taken iir and out of the 
ovens On electrically operated trucks. 

The ovens are situated midway 
from both ends of the building. Their 
general appearance and refivtive .size 
ill comparison to size of the ilniildipg 
are shown in Fig. 8. Provision has 
been made for dotihliiig the number 
of ovens if necessary. The base¬ 
ment extends under the space re¬ 
quired for additional batteries, a 
temporary brick wall .shutting off tlic 
space used at present in order to 
render it air tight when the forced 
draft is in a.se. 

Among tlie many kinks to he 
found around this plant may , be 
mentioned the cams shown on the 
posts beside the oven doors. When 
these eatii.s are thrown up the door 
lia.s plenty of latitude in the guides 
and will not jam when being pulled 
up or down; when the handles pf the 
cams arc pulled down they force the 
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eliiic leads front the coke storage out¬ 
side the building down to the base¬ 
ment floor and coke is taken down for 
the fires and the ashes removed in 
wheelbarrows. The firing pit, flues, 
and draft facilities are so perfect that 
it docs not require any more coke to 
lire a battery of eight ovens than it 
does in .some foundries for a single 
one. Roth forced and induced draft 
are employed. The firing room la 
the basement is furiiishctl with air- 
liglit folding doors. Whenever it is 
necessary to increase the draft these 
doots are closed and the air pressure 
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door tightly .against the gnidcs thus 
preventing any of the heat from 
escaping. 

Core-oil is stored in a large tank 
below the ground Ici'cl, immediately 
outside the south wall of the core- 
room and in line with the core ovens. 

The core sand is stored in four con¬ 
crete bins each 25 x 63 feet having 
a total capacity of 8000 tons. They 
are roofed over and the sand trans¬ 
ferred to them from the railroad cars 
by means of grab buckets having a 
capacity of Ti}4 cubic yards each. 
Kach pair of bins is served by a 
S-ton Pawling & Harnischfeger crane. 
Adj.tceiit to the bins and opening 
into the coreroom are three double 
hoppers, that is each htipper has a 
dividing wall in the • ceiiter. These 
bopt>ers, wlwch are loaded from the 
sand bins on the outside by thg 
cranes, discharge on the inside of the 
' building into a battery of mixing 
machines, . Front - «»d side views of 
the hoppers and nit^hiiies are shown 
in Figs. 2 an'd 7J'- There are two* 
revolving screens and mixers built by 
the Standard Sand &. Machine Co» 
Cleveland; and one No, 2. Simpson 
pan mixer built' by the National' En¬ 
gineering Co.) Chicago. The Stand¬ 
ard machines are equipped with,|worro 
conveyors and bucket etevotot^ .iot 
lifting the sand frobi Imppefa ite iffll 
floor to the screens, £^1< 
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ujiii la iliiven by an individual motor. 

T'.ie corcroom and foundry build¬ 
ings, which are parallel, are' sepa¬ 
rated by a court, as shown in I'ig. 

10. This court is 40 x 360 ieet and 
is paved -with concrete. It facili¬ 
tates the lighting of the two build¬ 
ings wlsich fa«e each other. The 
two buildings are 'connected at both 
ends, at'the‘east end by a structure 
housing a series of bins for bolding 
moldityr itand and at the west end by 
a builtiHng in which dust arrester ex¬ 
hausters are installed. 

/irroHffemcnt of Foundry 

T^e foundry building, which is 
divided into four bays, has a total 
length of 490 feet 4% inches and 
a,’total width of 164 feet 4 inches. 
Included in this however, is a space 
60; feet Wide at orft end containing 
the motor-gencraitor sets for the 
-craiies, as well as the elevator, the 
'cup.olas, the charging floors, and the 
iaftaftatioh for mixing facing*'sand. 
Alt ilie other end there is a room 
;4Q ’w*t .t>y 125 feet 4 •inches where 
,\iltje ‘'Restlngs receive a preliminary 

, foundry has a niodiricd Pond 

t^if'vriOof and like the corcroom has 
lighting, heating .and ven- 
..dijit^g facilities. The floors are 
'•'rtomposed of wood blocks and the 
'^l^tngways. are paved with asphalt blocks. 

' iXbe molding room is divided, into 
' loiir 'vbays by the three -.vows of 
columns. The floors are further sub- 
„ divided by a series of gangways 
-jfchich, like the molding floors, ex- 
^aitend'';the whole length of the shop. 
Each molding floor is 24 by 380 feet; 
the , center aisle or gangway is 23 
feet wide, the pouring aisles, which 
j come under the monorail, are 9 
i feet each,.and the outside aisles next 
to the wadis are each 12 feet 7 inches 
; lit.-width. 

At A Fig. 3 is shown one of the 
installations for heating the build¬ 
ing by the indirect hot-air system. 
Two No. 8'American sirocco blowers 
• are provided. Each blower is driven 
by a lO-hdtsepower General Electric 
motor. The .tan units are located near 
the center of'.,the foundry which per¬ 
mits of a most economical and sat¬ 
isfactory arti^ement of hot air 
ducts. Each unit''h eaplable of deliv¬ 
ering 28,000 cubic feet of free air 
per minute. In addition to this in¬ 
direct system, the building is heated 
directly by steam which is supplied 
to a series of radiators occupying the 
spate between the windows and the 
floor all around the outside walls. 

■Water, air and electric current are 
available at every other column. A 
4-inch pipe lin<|, is laid the full length 
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of the shop under the center of 
each floor; it is provided with 2-inch,., 
connections at 8-foot intervals which' 
simplifies the setting .up of a mold¬ 
ing machine anywhere. Foundations 
for ttie permanent jarring machines 
are provided at each end of the shop, 
TTie continuous pouring system is to 
be employed and therefore each set 
of machines will be used alternately. 
The same idea will be carried out 
■with' the portable machines; they will 
travel down one side of the shop 
and up the other. 

The castings will be shakett out 
and conveyed to the cleaning room on 
electric trucks. Bubbling fountains 
supplied with artificially cooled water 
are set up at convenient intervals, 
also several urinal.s arc provided near 
the middle of the shop. Several 
1-ton cranes with air hoi-sts and one 
3-ton Pawling & Harnisclifegcr crane 
.spanning the center hays, comprise 
the lifting equipment. Most of the 
work is light and these cranes will, 
be tt-sed principally for handling mold^ 
and pouring. A complete monorail in¬ 
stallation will he used to distribute the 
iron to each bay. Four 2-ton hoists 
built by ibe 5jpr.iguc Electric Crane 
& Hoist Co., New York, .ind similar 
to the one ilhtstraled in Fig. 1, arc 
employed for this purpose. In this 
style of hoist the opct.itor not only 
drives the crane, he also lilts the 
ladle and fills the small ladles which 
arc' used for pouring the castings. 

There ate three molding sand bins, 
each 25 x 40 feet. The facing sand is 
mixed in a room situated between 
these bins and the cupola room. 
The mixing inachiner,v, which is 
shown in Figs. 12 and 13, is in dupli¬ 
cate. Both the revolving screens have 
false bottoms controlled by levers. 
The correct amount of old and new 
sand and seacoal is measured out on 
the floor for one hatch of facing and 
then shoveled into the screen, 'When 
,it has all passed, through, the lever is 
is reversed and the sand falls into a 
pocket from which it is carried to the 
upper floor by the aid of a screw con¬ 
veyor and bucket elevator. Here it 
falls into a No. 2 Simpson pan mixer, 
from which it is carried by another 
bncket elevator to a centrifugal mixer 
bwik by WilKam Sellers & Gx, Phila¬ 
delphia. It is then considered flnished 
and drops down a diute through a 
hole in the floor back to a bin on the 
ground floor. A storage bin, 20 x 
40 feet, is provided near the mixer 
for holding seacoal. 

The four Whiting cupolas provided 
for melting the metal are shown in 
Pigs. 17 and 18. Three of them are 
alike, with 90-inch shells lined to 65 
inches at the bosh and 52 inches at 
the tuyeres. The fourth is 56 inches 
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in diameter ;4own,.4o^^ *nfi>e4*. 
■Eaei^.<mpp^.'^'|iroviS#d;,wJ^j^ 
of■- .* 
tinuous. 'The charging pl^jffbtm Jh iU 
ieet above the ground aha tfp^ii; 
arrester with which each ci^la if 
crowned Ls 67 feet 8bo,M 'fopnda- ' 
tion. The concrete foun.dationp for 
these furnaces are II feci pguare. and ' 

6 feet deep. It is calCnlated that, wbep 
fully charged each cupola weighs. 
hlO tons. it- ‘ 

The blast is furntshc|t,. the eupotas 
by three No. 6}4 posj^e. ptesirtjre 
blowers built by P, .1®,’ &' Ft' ^r 
Roots, Connersville. ^ch blower 
is driven by an individual 7S-hoPse- 
power General Electric motor. They • 
run at 175 revolutions and deliver 
8300 cubic feet of free air pdr minute. 
The three blowers discharge into a 
common 36-inch lieader. From the . 
header, 26-inch pipes lead to each ot 
the large furnaces and a 1'0-inch pipe 
to the small one. BIa.st gates arc 
provided between each furnace oh 
the header and sigain immediately be¬ 
fore each pipe enters the windbox. 
Each gate is operated by a rack 
and pinion. 

A narrow-gage industrial track will) 
a .spur running under each furnace 
i.s used for hauling away the slag 
and -cinder from the cupola drop. 
Back of the cupolas, but under the 
same roof, is a bin for holding the 
cl.ay used in daubing the furnaces and 
ladles, and in an opposite corner 
there is an oven for drying the ladles. 

The main charging floor is shown 
in Fig. IS. It is provided with two 
Howe platform-scales and a number 
of bins for keeping the different 
kinds of iron entering into the charges 
separate. There is no back wall to 
the charging . platform. A 10-ton 
Pawling & Harnischfeger crane with a 
70-foot span hoists the charges from 
the stockyard shown in Fig. 16 to 
the charging platform, using a 62- 
inch magnet. This crane is also 
used for unloading cans and piling 
iron in the yard. 

Another Charging Floor 

A second charging floor-, has been 
built 12 feet above the first ex¬ 
pressly for charging, sprites and do¬ 
mestic scrap. All the sprues, gates, 
etc.,-,gre brought down the north 
gatwwiy by''elec.^ti 2 ;]^lc?,;' weighed 
on a Howe platform-hellti ^i^d-tpken 
on an elevator tO'"the th^fl;'floor.' 
The elevator, is also. .ay^lahlO' fcr, 
carrying charges to iheXfliaiil;'.fbipr 
if anything 'Should happen;.'to 
yard crane, . , ' 

The floors ot both charging ptaf* 
forms are made of steel plates lat- 
tached with countersunk rivetsto 
heavy I-heams and are capable of 
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-.upporiing 2000 -pooiKis p«r sqpjare 
Adjacent to the chargifig'^ftoor 
a colff-storagc room with a-capacity 
ot 1000 Ions has hcvn provide'^* The 
coke is discharged -from the /allfoad 
cars (111 the outside of the building. 

A steel • hojiper provided with fold¬ 
ing wings, which can be laid flat 
against the wall (when not in U'-c. 
guides the Coke into Uie boot of an 
elevator, in wiiich it is lifted and 
discharged on the floor of' the .stor¬ 
age room. Tleis floor is on the same 
level with and eoiiiiBcled to the 
charging platform. 

. A Vreiiminary Ch'diiitig 

The preliminary cleaning room 
shown in’ Fig. 20 is under the same 
roof ,but at the opp 0 .sitc cud of the 
bbildiug from tlie ciifytlas. It is IM 
feet 4 inches by 40 feet. The large 
cored casliiigs. cylinders, etc., are 
cleaned in. this room, using two saiul- 
.blast units sullied by flic W. \V. Sly 
Coi, Cleveland. Tbe core.s are knocked 
Out and the sand shoveled inio hoppers 
in the floor, one of whirTi is indicated 
at 6', Fig. 20. .V dO-iiich Wit drivm 
by a lO-horsepower motor runs innler 
the ' line of lioppers and carries the 
'waste sand out tlirongli tlie hole in the 
';^>rlh-wall sh.iwn at It, Fig. 20. amt de- 
(itvers it into ears on an indii.strial 
^'track. These in turn aie hauled to 
the dump wlivre the sand is dis- 
po.sed of. 

An illustration of the main cleaii- 
•ing rotun is shown in Fig. 21. 1' 
‘nreasnres 281 feet 9 inrlics by 110 
feet 6 inches. A perfee.tly smooth 
concrete floor faeilitates the work of 
*lic electric trucks used for carrying 
the casting-s from one point to an¬ 
other. The mechanical cleaning 
- cquipaiirnt amiisists of one sand-blast 
‘■unit supplied by the W. W. Sly lio., 

. Cleveland, a large battery of .16 lum- 
bliiig Uarrefei built by the W. W. Sly 
Mfg, Co.. Dcveland. and .i lialtery of 
12 donble whccl grinders made by the 
Norton Co., Worrc.vler, Mas.s. The 
tumbling barrels are grouped back to 
back in batteries of 12; each group of 
(six' is bched to’a common line .sliaft and 
driven bj a .lO^orseiiower (lencral Elec- 
. trie mofor. iTic grinding wlieels are 
shown in Fig.-‘2J, The instaliatiim con¬ 
sists of 12 double-wheel stands carrying 
4 X 24sinc1i They arc driven 

‘'fmm couiiiterahafu Jn groups of three 
and four by IS 'and 20-liorsetK>wer 
n»ot(>ra. There is also a 4-(oot .surface 
grinder used principally for trueing 
the joints of the flasks used in the 
foundry. 

The fumbling barrels and grinding 
wheels are attached to an elaborate 
dust-collcrting app.fratus. Individual 
pipes leading from each machine ter¬ 
minate in two large mains 36 and 42 
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inches lin diameter‘respectively. Thet.e 
mains iirturn find their outlet til one 
twin and two single dust arresters, 
each 40 feet in length and served 
by two Carden City double exhaust¬ 
ers. Kach of the exhaust fans i.-i 
driven by an individual 100-horse- 
powi'i motors made by the (ieiicr.il 
Fleciric Co. Industrial tracks lead 
under tlie ili.-charge idpos of the du.st 
acre‘ter .ind cars are .suiiplied lor 
iMUliilg tiu; refuse avi:i3. 

The cleaning room is provided with 
the Iieee-sarv apparatus for liispoct- 
mg and testing tlie ra.slings before 
(hey reach ihe shipping platform 
w'liiclt is alongsiife Ihe west wall of 
the cleaniiiK room. The shipping de 
partmenl is served by a spur from 
tbe I’l-re Marijucne railroad. 'I'wJ 
sc.ilos are provided foi (becking the 
weight of tbe castings; ont is a 
x.itional eoniiling scale and the otlict 
a llowc plalforni scale. 

A s(ij>pl> of fuel oil is kept just 
west of the shipping platform in 

iindergromid tanks of 10,000 gallons 
1 apai ity each. 

The jialtciii sho)) is a 2 story htiild- 
ing l.sK feet 10 inches by 100 feet 
The I,liver 'i 'jr is oi|ui|>ped with the 
necessary n .itnineie for iii.ikiiig and 
lefrairing iiatlerns and the upper 

slorv is I'll led up for a iiatleril stor¬ 
age. 

The well being and comforl of the 
employes has been carefully coitsid- 

e. ed and |iro' ided for. .A building 
280 feet bi 80 feet 3 inches lias been 
erected and equipped with an elabo- 
rale heating, toil'l, balli and lockei 

si'fems m one eifd; the remainder 
of this littilding is occupied by llic 
cafeteria and foundry oflice. 

Pallsburgh Foundry men 
Start Meetings 

Uegtihir monthly meetings of the 
I’iUsburgli Foundryinen’s association 
for the 1919-20 sea.soii were in¬ 
augurated Sept. 15, at the Chatham 
hotel, with a paper by I'.nriiiue 
Tnueeda, consulting engineer, Albany. 
N. V , whose subject was: “Some 
IVrliueiit Facts in Connection With 
BolJi Cray Iron and ' Malleable Casl- 
itigs.^’ Mr. Touceda traced in Intdrest- 
ing fashion the geology of iron, its 
early sinclting and finally treated cast- 
iiig.s from a technical standpoint, the 
latter part of the talk being illus¬ 
trated by lantern slides. A. M. Fulton, 
vice president of the Fort Pitt Mal¬ 
leable Iron Co., elected president of 
the association at its June meeting, 
presided, and announced the commit- 
lec.s for the current year: 

(Officers and comniitlces of the a.s.si»- 
r.iatiou follow: President, A. M. Ful- 
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tou. Fort 'Put 

■jif c.sldent;'- A' J.'.', v 

gin'ccring & Ftiuttdfy C6;i.;'ii;‘(e!»$urc^,,'. 
William J. Ifrant; .secretary,; Bayifd ; 
Phillips, Phillips & McLaren- Co.. ; ■' 

F.,\ccntivc committee; C. ;S. Ko'gli,, ' 
Fort Pitt Steel Casting C$.; Henry 
Sjiilkcr, Sterritt-Thonias Eoundry Coi*, 

,1. .'s. McCormick, J. S. McCormick 
Co.; J. i.loyd llhicr. Union Steel. Cast¬ 
ing Co.; C. F., Williams, .Alhtn ' S. 
Uavid.sou Co. ' ■ i". 

I’rogram conmiiltcc: C. F, Tcgan-, 
7'/i(‘ lr</)i Tr,uh‘ Wi’t'it'tw, chairman; H. 

5f. Mci.KUer, I’iuslnirgh Piping & Eqtiip- 
ineiii Co.; J. W. Guay, Fort Pitt Steel 
Caviing Co ; T. .1. O'liiicn, Fort Pitt 
Malleable Iron Co, 

F.iUcriainmi m comiiiitlcc. O. ('. Dob- 
‘ciii, Corlioruiulum Co., chairman; C. 
W. I'lirncr, \la('k-in‘o.>li. Heiniilihill & 
C().; G, A. itamnan, .loncs & Laughlin 
Sled Co.; C. 1.. Kirk, Kirk Supply Co.; 

L W. Mcsia, Mfsta Machine Co. 

Membership cummiltcc: L. A. Waj', 
l.ewis Fouudre & Machine Co, chair¬ 
man; John li. Coates, Pittsburgh M'alle- 
.nblc Iron Co.; lohn Kalil, United F.ngi- , 
m erliig & .'(iinulry Co.; F. If. Clay, 
.Mkglieiiy Steel Co.; R. F. Eissler, 
(.'litcago Pnciiinatic Toed Co.; Thoina.s 
1C RcviiuMs, (McConway Si Torloy Co.; 
Thoni.is Wilam, Kogers, Jlrowu & Co 

’ Cliineflc Tungsten Mines 

The American consul at Canton, 
China, in a recent report, describes 
a '.rapidly .developing exportation of 
wolframite ore fnom .iwivefat J>arts *of 
('hina. When the itradv ar' t%is ■.■■ore 
began its value, was <i3iot '-inM^rected 
by the natives, who .sold U-'irs -iron 
ore to the Japanese at about 17 . cents 
a pound. Now .the average , ore com¬ 
mands $32, gold, per 100 'pounds at 
Canton. Much of it comes from 
Chengchow, Honan -province, and is 
carried on buruan riioulders a distance 
of 60 tnilea; then -try junks '80 miles 
to Shittchow; and the zest of the 
way .to Canton by rail. Wolfram ore 
is said to occur at many places .in 
Kwangtnng province and ako at places 
in Kwangsi province. 


InstruetioxiiB «a Hdists 

Atva^yeceiit meetaix’>iat thci JSieekic 
Hoist 4bc 

engineering .fflie 

preparation of a^JiMdaei calMM 
“Facts for Operators tiif 
Hoista/’ Thia pahtveatiM. sd-sriaUgMie 
through the .seoreteist. ifF. C Sritiis, 
30 .Church street. New York. 

The WolfiF Mig. Co. hMtacqiurcd the 
business of the L. Wolff Mfg. Co. 
maker of plumbers supplies, and. will 
extend its manufacturing facilities. 
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ffi KCHANrIC^L and mining 
engineers and those i>romU 
neiilly interested in obtain¬ 
ing greater efficiency in the 
prodnetion and consumption of coal, 
took part in the dedication of the 
. new million dollar laboratories of the 
' United States liurcau of mines in 
.Pittsburgh, Sept. 29, 30 and Oct. 1. 

laboratory represents the realiaa- 
. libh of a vision, tlte crystallization 
\,iIn!to'stone and steel of the great con- 
jCnpt of a great man who died before 
work was done. 

'V.‘:''When the technical branch of the 
I^Xlaitcd States geological survey was 
"Ijtrganizcd in 1907 with Dr. .fosepli 
vj^Anstin Holmes in charge the United 
^r'^^fUtes had the reputation of being 

ft' ■ ■' : 


Formal Dedicatioit of the New Pittbh'urgK Experiment Station is AccompanieJ 
by Ceremonies Wbicb Mark tbe Advance in Safety and Accident 
Prevention Work in Mining 


where all kinds of accidents^ could be 
.studied and methods developed for 
their prevention. Me sought to estab¬ 
lish a laboratory which opcrator.s and 
miners alike could feel w.as , theirs 
and to which they could come for in- 
fornuation and education. It was also 
his conception (hat this station should 
stop the waste in mining resulting 
from the indTicicnt mcthoils cniployed 
and the excessive competition in the 
coal industry. '.I’o this end he foresaw 
the need of research laboratories loi* 
chemical and physical investigation 
of gases, explosives and mineral sub¬ 
stances, the necessity of eiinipnicnt 
for testing mine lamps and other 
m.achinery. Above all he knew that 
the work of the bureau would result 


president of the American Institute 
of Mining and Electrical Engineers; 
John h. Lewis, acting president of 
the United Mine Workers of America, 
and Hon. William C. Sproul, gover¬ 
nor of Pennsylvania. At the conclu¬ 
sion of the addresses Secretary Lane 
formally delivered the keys of the 
building to Director Manning. 

Luncheon followed at the bureau 
of mines building and then the guests 
proceeded to the experimental mine 
of the bureau of mines at Bruceton, 
I’a., 14 miles from Pittsburgh. Upon 
arrival there a prearranged explosion 
of coal dust occurred in the ewperi- 
mental mine as a demonstration for 
the benefit of the visitors. After the 
explosion there was an inspection of 
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INVBBTIfiATlON OK TtnCAt. COAI.S AMI .NOSKEIIIIOPS MBTALUIROY 


: not only the ino.st prodig.al nation in 
'' the expenditure of national resources, 
bu,l of the lives of its citizens a.s well. 
- Jkta leading place in the production 
;.,of. all the mineral sulustaiiccs wa.s 
accompanied by a loss of life and 

■ health that resembled a vast war 
^ Urith the forces ol nature. In l‘t07 

fhere was an unnsu.al nnmher of mine 
'' Icxplo-sions and the result was a 
Cseneral movement to jircvent the 
■ifeedles.s Jos.s ,of life. Thi.s inovemcnt 
culminated in the creation of tin- 

■ bureau of mines, for the purpo,sc of 
' promoting health, safety and effi- 
..i^ciency in the mining industry. 

i Starting the work at Pitt.sburgh 
was a happy beginning, placing it in 
the center of so important a mining and 
■ metallnrgic.al region. The hnroau was 
! housed at first in temporary and 

■ uusnitablo. iiuarlcc’!, l>»t Dr. Holmes 
j‘ always kept in view a vision of a 
t great expeliment station for mining, 


in the training of thousands of miners 
in the use of rcseue apparatus and in 
giving first aid to the injured. 

The work at last is completed and 
the bureau of mines, in co-operation 
'With (lie Pittsburgh chamber of com- 
nierre provided a progr.im ol events 
to fittingly couitliemorate the occa¬ 
sion. The eeremoutes opened on 
Monday morning. Sept. 29, when the 
new lah'iratorics 4800 Eorbes street 
were thrown open for inspection. .'I'hc 
dcdicafoiy services were held at 10:30 
a. lit. on the lawn in the rear of the 
lalioralorios wilji Dr. Van H. Man¬ 
ning, direct or of the 'l)urf.iH, presiding. 
After invocation by Dr. S. 13. McCor¬ 
mick, chancellor of the University of 
Pittsburgh an address of welcome 
was delivered by Hon. E. V. Bab¬ 
cock, mayor of Pittsburgh. Hon. 
Frank K. Lane, secretary of .j the in¬ 
terior, responded to the address and 
was followed by Horace 13. Winchell, 


the mine and the explosive testing 
plant. The guests returned to the 
city at 6 p. m. A general meeting 
was held at Carnegie'Music hall at 
8 p. in. under the auspices of the 
Pittsburgh ch,inTber of commerce. 

The new laboratories were o,pen 
for inspection the cntii'C day on 
Tucs. Sept. 30. The elimination con¬ 
tests in the national safety first aid 
and mine, rescue meet were held at 
Forbes field during the atternoon.' 
A demonstration of the cxplosibility 
of coal dust was givenat Forbes 
field at 5 p. m.. and-in. the evening 
the chamber of commerce presented 
a pageant typifying the spirit of 
the milling industry. The- final mine 
rescue contests and other events, in¬ 
cluding .1 p'lsreaiit in the evening, 
were held on Wednesday, Oct. 1. The 
pageant consisted of symbolical figures 
typifying the mother earth eonceaUng'- 
her rhildren, which are the' minerals: 
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Castings for Ship Constructipp' 

Methocl o{ Constructing Patterns and Coreboxes for Shaft Bracket for Small dt,; '’ 


Medium Vessels 
Piece 


— The Two Arms and the Middle Table 
are Constructed Together 


shaft bracket shown in 
M Figs. 1 and 2 as different in 

^ J design from those already 
described. Instead of palms 
or flanges, the casting is u.sually sup¬ 
ported by the stern trame ca.sting 
and the shell plates. It will be noticed, 
also, th.»t instead of two' separate 
castings the bosstNi, the two arms, 
and the middle table piece all arc 
one large casting. This is a form 
of bracket more conirnnii on small or 
medium size vessels. The design is 
cciually applicable to large ships, hnt 
the casting is clumsy and difficult to 
make. If made for large work the 
center piece is split on the center 
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them solid w-ith a print and use a 
box. The relative quantity of lum¬ 
ber required in each method is im¬ 
portant. There probalily would be 
more tfinber used for a skele.ton pat¬ 
tern. because mneh wouid be cut to 
waste and the corehoxes can be so 
made that little timber will be needed 
for them. However, more important 
than either the labor or lumber cost, 
is the quality of pattern produced by 
eacli method. Certainly, the solid 
pattern is preferred on this basis of 
romparison. In a skeleton pattern the 
lieavy bosses wouid not be .proi>crly 
supported by the narrow arm end and 
tlierc would he a grave danger of 




patternmaker would be that.j^yfi^ 
contour of the bracket eWt*! 
ing to Fig. 1. In all proba^^ 
would be the same as tliiC 
but it miglit have been modtfie^J 
as usual, the pattern si»c« ■ wiiSj 
taken from the templates, 
template i.s placed on a 
board or on the floor aiict 
around, 'Vhe contraction 
added and it may be advlsati 
.-.-•t down a section of the 
top of this plan, and also- iejftil 
two sections across the center 
It is more convenient f(Mr.l'“ 
moldcr, if llie pattern is made ijt 'IC 
halves, the joint being throagh!!.;^^ 
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line, each boss and arm being sepa¬ 
rate castings, bolted together. 

The construction of the job differs 
materially from .the palm type of 
brackc^., It, might '.bei possible to 
mak« 'i'-a 'skeletotl'' pattern but this 
.would''not be profitable. It would 
taka longer to build the curved ribs 
whiOh enclose the earner spaces, and 
which would have to be left ioose, 
than it would to ctit the large fillet 
on the outside from solid lumber 
arid make coreboxes. It would also' 
take longer to build the arms so 
the nnbldM. could make a eOre 
It;..would , to .make •' 


them breaking. Even if tliis did not 
occur the patleru might , become 
warped in the sand with the conse¬ 
quent loss tlirough an inaccurate cast¬ 
ing. In this article, tliercforc the solid 
pattern and coreboxes will be con¬ 
sidered. 

The cores through the bosses are 
not shown in Figs. 1 and 2 because 
tliey arc sirail.ir to those already ex¬ 
plained, and the same methods of 
making the cores would be adopted. 
Several templates would be supplied 
for this job, for the arms, and also 
for defining the shape of the center, 
but the important template for the 
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center of the arms. It .is ' easjlii^ll^ 
that tlic wliuio patter^ jit'e 
Joint .platcv The -patterriniajie!iE''t;SS^ 
to decide between three' 
half l.app<.d frame mriy be made, 
thickness boards may be laid edge tcf 
edge and hardwood battens inset to 
hind them together, or a plate in two' 
thicknesses may be built. The ob-, 
vious disadvantage of the half-lapped 
frame is the difficulty of securing, 
strength owing to the irregular shape. 
It is not po.ssiblc to drive naile. 
througli from end to end. The twb 
thickness piate is not commqndahjd. 
on the principle that it is bad 


















7iK'; 

im i' .<•; ;i rule ti> liavc siUl' grain aiiil 
. •.'! I’.r.i'ii on one perpendicular, as 
'In.- .-I'l'- pram slirinki and the ve.sult 
I' nii'-ie.litly and troublesome in tlie 
In the present case. Imw- 
■\rr, strength is the iniportant ijual- 
• ty to he desired in the frame as on 
til's laclor depends the rigidity oi 
the pattern. I'ig, 3 is a .skeleh v>f 
this plate. 

llie lumher should be kept the full 
width Ilf the boards and loft with 
oiiett joints. The illiisir.itioii .shows 
tin; face of the. (date with the him- 
her running the full width. The other 
thickness would of course lie screwed 
acros.s. When the plates are both 
screwed they may be nailed to¬ 
gether temporarily, dtiwcllrd, and the 
shape set out and cut. The iii.tin 


T H E P 0 tJ N D R Y 

the small part can be planed from 
solid wood. If it is rather large for 
this the smaller end may he made as"' 
liltistraled from end gfouiids, with 
pieces screwed to them, .'ind a stay 
on the [ace. The lagged p.art.s can 
be screwed through the plate, dog.s 
being used to hold th'-ni while Itirn- 
iiig over, or the screwing cati lie 
done front beneatli. 

It would not be practical to coii' 
slrucl the ccuti-r piece and holh arm 
lillets as one piece. It inilsl In’ litirne 
in mind that the deep .side of the 
pattern is m the hot tom of the mold, 
therefore the print has to he on tin.s 
side. No cope print is needed, as 
the cores are .steady without one, 
due to the large hearing whicb tin- 
eircnl.ir lioles in the eeiiter ))lale at 
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joint plate. The print should be built 
.separately. It should be noted that 
in the present design the angle of 
the arms ts nuiform from the end of 
the largi tillet which connects them 
with the table center to the point 
where they join the boss. This leaves 
.1 piece of the joint plate uncovered 
tormiiiK what is enuivaleiit to a rib 
to the face of the boss. More often, 
however, tire angle is lengthened so 
tli.a the shape of the arms is different 
along the entire length, in which ca.se 
it would he jiractically impossible to 
do other than make tlictu from solid 
limilH-r, joined edge to edge. Most 
of the .scginenfs in this case may 
he lightened heiore being built. 

The tirnis built as shown in Figs. 
7 and 8. consist of two grounds and 
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center line and the boss centers should 
be siinarcd over on botli .sides of the 
plates. I'he parts of the plates 
l*ig, 3, which support the prints 
should be wide to balance the cores. 
It will he necessary to trim off the 
ends of the plates, after the l.tggcd 
barrel pieces have been scrcwnl to 
the plate.s, because the centers of the 
bosses arc n^t on the same plane as 
the pattern joint. If. lioweier, the 
plate is made' to the fmtahed length, 
it is wise to make a large part of 
the barrel siinarc from the center 
”linc a.s shown in Fig. 4, and the small 
porlion full the size at the outside 
edge so that they can bo trimmed. 
It may he possible for patternmakers 
to work so accurately that no trim¬ 
ming of edges is necessary, but it is 
s.tfcr to leave a little for final finish¬ 
ing. The large portion of barrel is 
•made like an ordinary full barrel 
checked stays and lagging, hut 

WS*... ■ . . JB. 


ford. I'he best way to construct the 
center is to make a box similar to 
those shown in Figs. S and 6. This 
liox is made the full width of the 
lirackel III length, and across, it fol¬ 
lows the inside of the line of metal, 
rinis the .small portions of the cross 
nb- which are carridl to the outside 
'll the metal tn.'iy be nailed or wired 
on afterwards so that the molder can 
leave ihi.s in the sand until after he 
has drawn the main pattern. 

'I'he gromids for the box may be 
lialf-lapiicd fiNimes abotil 2x4 inches, 
nailed together. Fig. 5 illlnstrales this 
eoiistruclion. Similar boxes are nec¬ 
essary tor hotli the top and bottom. 

If the work is small the .blocks for 
the arms m.iy be made from solid 
wood or from thicknesses glued to¬ 
gether. ITowever, if the parts arc' 
large, they should he constructed 
similarly to those shown in F'ig. 7, 
where a block is shown Net upon the 


a circular segment portion on which 
a top plate or plates are screwed. 
The top plate projects a consider¬ 
able distance beyond the ground at 
the barrel end, and the fitting shape 
should be cut so that when the 
arm blocks arc laid on the joint 
plates, no chalking and fitting will 
he necessary. 'Phis is a matter of 
simple geometry. Two views as 
shown in Fig. 9 are laid out on the 
drawing board. The line AB, Fig. 9. 
corrcspiinds to, ilhe attgle .of ifhe arm 
joining the barrel. Thtee or fotir lines 
arc projected to the front etevatloo; 
and the distances AH, CP, EP and /// 
are delcrmined. Fig. 10 is a plan 
sliowing hotli barrels and one of the- 
artn.s fixed on the joint plate. 

.Making the fillets is cMSicuk. If large, 
they are built as shown in Figs. 11 and 
12. and if smaller they are glued up 
.solid as shown at A, Fig. 13. lyith 
either method the blocks should be fi,t-,, 
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ted into correct position before lliej ate 
cut til siuipe, wlien lines can be drawn 
off Ibe ariii>. ft is not possible, of 
course, to build that pari of tlic fillet 
beyond the arm proper which is shown 
in Fig. 11. 

Tlic rih* that prolect beyond the 
cuds of the center hox are best left 
until the two- halve.s arc together t‘ 
enstirt: thetr being in line top and 
botto-mi The prints for the arms arc 
made.'solid or boxed tip according, to 
the thiieknestfc As a general rule 
wbcM work is les.s than three inches 
thick, it is well to box it up. If 
these priiUs are made in this way 
an inch' plate will do tor the tuV 
with a front of the same thickness 
and ' two ' tltildcer ends. It is alway.s 


good practice to make the grounds 
much thicker than lagging or staves 
boc.iusc they have to take screws and 
also because they iiinst be more rigiil 
and stable. The ends are clicckeel into 
tin sides, that is the sides arc re¬ 
cessed to foiin a .slim Tder, vvbicb pre¬ 
vents the ends from being knocked 
in. 

The iiallcrn novv is ready to turn 
upside down to build the other half 
on top. It is not essential to bnild 
the one half on top of the other, 
and if .sulTicicnt men are available 
the two halves may be in.tde eiin- 
furrently, as long as the joint plates 
arc made together. Tt is always nec¬ 
essary. however, to try the two halves 
together before the pattern goes to the 
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molder, so that faces can be tested,' 
with a straightedge. There is 
b?ss danger of details being ■ iot'J- 
gotten when the whole work, is seelb 
together. Before the hall pjittej^-'-' 
is turned over, however, supports'. 
mn.-.t be provided to Carry the- 
rels, as shown in Fig. 13. 
acy is ncces-sary tor thcsie supporlb'*!^*’ 
the joint plates must be kept strdif^i 
while the second half is being 
It the pattern is built with a twi^« 
it is almost impossible to. rectify 
after it is fiuished. To safegua^e 
against this when building stfcW "jjt'';; 
large pattern the joint face of 
completed portion should be' sighted 
with parallel srtaightedge.s. 

It is not necessary to say tStncitJj 
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yliout the second half as it is sim- 
ilai, although more shallow. 

Thu center box for this hall is 
made to the toi>, of the ribs as no 
print is needed. The ribs at the end 
of the center t.able may now be 
screwed on. As it is possible that 
the molder will leave the ribs in the 
s.iud when he draws the pattern, no 
driving nails should be used to fasten 
them in place. Although they arc 
not shown in the plan of the finished 
pattern, Fig. 14, or in the front ele¬ 
vation, Fig. 15, prints must of course 
be made for the ends of the barrels. 

Identifying Marks 

The central block in the shallow 
half of the pattern should be painted 
black or such a color as the prints 
arc painted to signify that the core 
is on the outside. Much good time is 
wasted in the foundry me.asuring core- 
boxes to get thicknesses, which should 
be given by the patternmaker. 

The easiest method for keeping the 
half pattern rigid while conveying it 
to the foundry, is to .make two long 
bar.s about 3x9 inches in section, 
and screw them to the join I plates. 
In all probability the molder will 
leave them on the pattern while 
molding the bottom half. 

The corcboxes are not diflicnlt 
to make. They arc four in number, 
one being necessary for the arm, and 
three for the table. A half box is 
all that is required for the arm 
core. Fig. 16 is a plan of thi.s box. 
When the bottom plate has been 
m.adc, a boiird at least J-J inch more 
than half the thirkness of the print 
should be screwed to it, and cut to 
the counter of the core. H the box 
is made only tor half the core dci)th, 
there will be a featber edge on the 
piece .shown in Figs. 17 .and 18. The 
taper of this piece should he planed 
while, the timber is rectangular and 
the core shape afterwards drawn on 
•it A piece like Fig. 19, inch thick 
\eomplctcs the box. The two half 
cores are made and glued together in 
’ the foundry. 

The table core should be made 
in three boxes. If it w. i-c made as 
one core, it would be difficult to make 
and vvould'ibc too fragile to h.-ttidlc. 
It iis really Simpler to make the por¬ 
tions of the core above and below 
the middle plate separately, connect- 
. iiig them by .a socket joint formed 
by placing prints in the bottom core- 
box, projecting circular cores being 
made in the top boxes. The whole 
of the bottom core,' the core that is 
with the main print is undivided, 
but the top core must be in two 
■parts as there >is no print and a middle 
dividing rib must be provided. The 
two cores might be made in one 


THE FOUNDRY 

box, but it is inr-ouyenient in the 
foundry, and the small amount of 
extra labor involved in the pattern- 
shop, making two boxes, is •well worth 
while. Figs. 20 to 24 give the dif¬ 
ferent details in the construction of 
the top and bottom boxes. Boxes 
are not always so made in the pat- 
ternshop that the molder can use his 
lifter without trouble. The most suit¬ 
able grids also seldom arc considered 
but they should be, and these bo.xcs 
are. designed with this object in view. 
The one style of box is as cheap .as 
the other. 

The bottom box consists of two 
sides and two ends, the ends being 
let into the sides. The sides are car¬ 
ried lip to the beginning of . the 
cinve. It is not npccs.s.'iry to have 
a bottom on this bo.x. 

On the top and resting on the ends 
is a bar to carry the print. This bar 
should he dowelled so that it ran be 
replaced without trouble. There is 
a little more work involved in mak¬ 
ing the Ollier boxes. Bottoms are 
necessary and the circular holes have 
to be cut through these bottoms. 
The rings of segments on the under¬ 
side of the pl.ites arc provided to 
.save liinlicr and make the boxes 
lighter. r.Uicks (A, Fig. 22) must be 
made aii.l screwed to the bottom. 
These make the core to the center 
of the radiif.s, and beyond tliis can 
be struck olT in the same way. The 
eiid.s of the 1 h)x (K, Fig. 24) arc 
made sufficiently long to enable them 
to be screwed to the ends. In all 
the>i; boxes it is advisable to batt€'>n 
the ends, and it may be ncressary to 
lit brackets agiinst them to prevent 
them fiom being rammed outward. 

Baadls for Cores 

()|||■>/l■ol \Vc' would like to obtain a 
li'.t of core sand mixtures covering .all 
kinds of mi.xt’iri'S and for all Ihick- 
ne.sses of metals. 

. Iiiste.'/’—It is not necessary to have 
siieh a list of core mixtures as men¬ 
tioned in the query as it would lead to 
a lot of changing of sands and bind¬ 
ers, When the reasons for using dif¬ 
ferent sands is known it is .always 
easy to make up mixtures to suit the 
class of castings .being made. Two 
kind.s of sands are used in core mak¬ 
ing; sharp sand and molding sand. 
The sharp sand carries off the gases 
bettor than molding sand as the latter 
contains alumina, is finer in grain and 
packs closer. More molding sand is 
u.sed in the mixture for small cores 
because the castings must be smoother 
and, being small, little gras is gen¬ 
erated. For this reason the molding 
sand is .satisfactory as far as carrying 
off gas goes, and as it packs closer 
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there are fewer openiflgf^ ;betweea the 
grains into which tHiS, metal co'utc(:.flow 
and produce roughness bn the surface 
of the castings. 

Molding sand also forms an im¬ 
portant constituent, of cores that, are 
made in the round, because,' unless 
dryers are used, such cores must be 
handled green in transferring them 
from the core box to the core plate. 
They must, therefore, be strong before 
drying, and molding sand is an im¬ 
portant factor in giving the sand 
strength. The binder also figures in 
tlic strength of cores made in the' 
round. A binder which is soluble in 
water makes a stronger green-sand 
core than an insoluble binder; thus 
oil makes a weak core before being 
baked. Knowing these facts it is not 
difficult to select a sand mixture and 
binder suitable for the kind of cast¬ 
ings specialized in. A mixture which 
would he perfectly satisfactory for light 
cores would be useless for heavy ones. 

A foundry making small castings, 
the cores for which are mainly .made 
in the round .should select a core mix¬ 
ture cdiitaining considerable inoldidg 
sand and a dc.xtrine binder. If the 
cores are small and thin, but have to 
be very strong when dried, such as 
cores for trolley and splicer cars for 
overhead electric railroad work, oil is 
the be.st binder to use. There will be 
no diffiriilty about getting tlie cores 
out of the boxes and standing them 
on the plates, provided pleutr of 
molding sand is used in the mixture. 

F'or a heavy casting rriore sharp 
sand must be used. In some cases 
no molding sand ni.av be mixed with 
it. To prevent the metal from enter¬ 
ing the structure of the core, it must 
be protected by a coating of some 
infusible substance, such a.s plumbago, 
and the he.ivicr the casting due to 
thickness of wall, the thicker must be 
the coating of plumbago. In some 
case.s it is necessary to rub the coat¬ 
ing onto the core with the fingers. 

The amounts of sharp sand and 
molding sand in a core mixture will 
vary from all sharp sand t6 a mix¬ 
ture of 3 parts molding sand to ■ 1 
part sharp sand. For medium work 
use 1 p.irt sharp sand to 2 parts mold-' 
ing sand. These .are nsuaily made up by ■ 
taking 1-3 old molding sand; 1-3 new 
molding sand and 1-3 sharp sand,' 
rniidng, artif ,' adding,,binder. 
In the case of otl bindkfi.^’liiiltviSbt^t 1 
part oil to 32 parts mixed sadi[i;tBo«r 
1 part to 10 of sand; gluten i. part to 
35 of sand; dextrine 1 part .'tO' 25. 
parts sand. ’ " ', 


The Acme Silica Co., '.Otta'Ura,, Ilk, . ' 
has opened '.new silica deposits g,t'' 
Sheridan, III,, under Erection of F. Te 
Larsen, general, manager.. 
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tiling'a^Cdrefc**:''Ma«Jii^^ 
on Shallow Work 

By IVUltam Ballantfnt 
NotWittisU'n<}iOK th« ackiio^ed^«d ef- 
ficieijcy of (he machine -which has been 
developed for sShaping the interior of 
coreboxes, it "is surprising to fi»td timt 
very fehr patient shops liave yet installed 
one as part,of their regular e<juipmcnt 
It is still more surprising to observe 
the attitude of many patternmakers to¬ 
ward it. They seem to Uiink it is 
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jtlgj 1 sliaws a top, end and sftje view 
of' the plate. It also shows d>at the 
bottoms of the grooves were minded 
and the tops of the diamonds ware 
guito sharp. This feature wa.i appre¬ 
ciated ill the foundry wliere the pattern 
molded perfectly. Fig. 2 is a detail 
view of the entter nsed in making the 
grooves. The radius R is one-half 
the width of the groove. The first 
step was to lay out on a suitable piece 
of board tlic desired diamond,_ Fig. 1. 
This gave the angle for the jig or 
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somelhitig my.5terious and tliercforc in¬ 
finitely more dangerous on lliat account 
than any other machine used in the 
pattern shop. Kiirthcnnore there seems 
to be an impression that an expert is 
needed to operate it. 

In the writer’s opinion these views 
are entirely misleading. It is not as 
dangerous a machine to operate as a 
rip saw, and instead of an expert, 
an apprentice with very little instruc¬ 
tion can turn out successfully the most 
difficult coreboxes. The machine not 
only makes a more perfect core- 
box than could be turned out by any 
patternmaker, but it does it in about 
7 per cent of the time. For instance 
it will cut out a corebox in 20 minutes 
that would engage a patternmaker half 
a day if he had to gouge it out by 
hand. 

The following description shows a 
departure- from the orthodox method 
of .using'the maef^ne and proves how 
adaptable it Ss for making a style of 
pattern which is fairly common in all 
.jobbihg foundries. 

Some - we ^ upon 

to 8i^J^j;'$Vimsfi’''«iiier ,'ol diamond 
..litiliK. ..Not Inving time to 
s^d to;the factory .for stock diamond 
plate, it"«ia» Up td.,ue to make ib : The 
machine was. suggested by the 
. patternmaker to whom the job had been 
given.,. ,We tried but. the su^stibn 
aad .to our surprise we got a better 
■ plate dian we had ever obtained by 
.band..- 



angle piece, Fig. 4. The jig was a 
niece of lumber about the .same thick¬ 
ness as the board on which the dia¬ 
monds were to be cut. It was .used 
to hold the board at the proper angle 
while it was being pushed across tlic 
cultcr in the ' direction indicated by 
the arrow in Fig. 3. Two nails were 
driven in the. hypothennsc of the jig 
and were left projecting just far enough 
to keep the pattern from sliding during 
this operation, 

A guide strip, s^own in Fig. 3, was 
clamped acro.ss the top of the table at 
one end and served for a guide for 
the jig. The indicator marks were to 
show how far to move the pattern after 
each cut. 

Fig. 3 is a view of the top of the 
corebox machine with the fence re¬ 
moved. In making diamond plate, the 
work is moved across the machine in¬ 
stead of lengthwise, as in making core- 
boxes. The dotted lines show the posi¬ 
tion of the guide strip, the angle piece 
and ,the, pattern. ‘The pattern was 
marked off on the edge F, Fig. 3, with 
dividera the same distance as C, Fig. 1. 
The hoard was moved one mark each 
time a cut was taken off. One mark 
was always kept at the indicator mark. 
After ail the cuts were made one way 
across the board, the angle piece was 
reversed and the cuts taken the other 
' way. Diamond plate made this way 
saved both time and money and the 
dtamonds were all perfectly uniform in 
shape, size and depth. 


'Order iijud'^y;|tig»t;’| 
.Patterninaker*8,-,^| 

By M. E. buggittk 

Brads, screws and nails ' afU''''''! 
every day in the cohstructfoti ‘of 'j 
(erns. Ta use care in storWg-'I 
supplies is considered by nfaiiy 
ternmskers to be a waste of, 

Nine tin'tes out -of ten, however, 
who scoff at order aud arrange# 
are those who go evcj-y day to „ 

departments or ' to fcdlo-w worl^^^ 
to borrow set-screwS or wire 
because they cannot find those 
they desire in their own disofdbrtS^a 

supplies' '. •> ’ 

The box which is shown in- 
cotnpanying illustration, I find' tb.'^^ 
most serviceable for holding 
or wire nails. The idea that,,’|'i»lig^ 
old box" is good enough for 
wrong. The careless patternihaic^i^ 
who lias this idea is the one whos^^!^ 
bench i,s a junk pile for all klndas^f;,r 
of odds and ends. Belt lacing, leath#':^ 
fillets, wax, chalk, washers and 
bled packages of nails and screws Ut»,S) 
ter the top and the drawers of hi»;*'^? 
bench. ' , 

The box is 37 inches long, 3 inch^’i:- 
wide and 2J<j inches deep. It is pat^'-,; 
titioned into 12* compartments. 
large enough to hold a pound' ,of 3 ii,‘. 
brads or wire nails. Each s-matl 
has an individual cover, except 
bo.x which is always open. In other-i>i 
words, there are 11 single slide 
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crs. The size of the screws or brads 
contained in each box is marked on 
the top edge as indicated at A. 

When a particular size nail or screw, 
is -wanted, the box edge indicates 
where it will be found. The covers 
then are slipped back together, al¬ 
lowing the one compartment to re¬ 
main open, namely that which con¬ 
tains the size wanted. The others 
all are closed. If part of the nails 
or screws are not needed it i.s a very 
matter to drop them into the proper 
compartment. 
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O NE morning I awoke with a 
light head anil a sore throat. 

. 1 lay for a while debating 
' wfactlter I should get up or 
atot. I- had alitjoit persuaded myself 
, that a few minutes more or less would 
hot make any difference when I com- 
menced to sneeze. That .settled the argu¬ 
ment. A person enn not sneeze i-i.nn- 
fortably in bed. If yon lie on yonr 
face, you .smother, and if yon lie on 
■ your back, you need an umbrella. Then, 
^■too, the baby slept in .1 crib alongside 
*Vand I W. 1 S afraid I would wake her and 
;■^bclievc me that is something else al- 
’together. 

I crept .sofily out of bed and putting 
' on jifst enough clothes to get by the 
' censor,' 1 retired to the bath mom to 
shasc and sneeze as much as 1 pleased. 
I soon foiiiid that, like every other form 
, of pleasure which i.s free, a little goes 
a long way. 1 finished shaving ami 
■ dressing and went down stairs hut fonml 
that I could cat no breakfast. My 
.stomach felt as if it was closed for 
repairs, if you know what t mean, ami 
I felt no interest in the date of re 
. opening. 

The lady who smiles at me (.some- 
. ' times) acros.s the breakfast table is a 


few little things I want you to do 
around the house, 

“Woman," 1 said, “1 will stay home 
and I will take some of l.)r. Squills 
es.scnre of bitteriiin but - 1 will do no 
work. Little 1 thought when 1 wa.s 
courting u certain dimpled maid a 
few short years ago that she would 
develop into a hard hearted crealiire 
with no pitv for a dying man." 

She liiiighed at me. "1 had more 
than di'niil'’S iil those days," said she, 
“I had ..In most childlike faith and 
used to believe all you told me, but 
now—well I h.ive never been to 
Missouri - but yon have to show me 
jtist the same." 

What could a man do with an argu¬ 
ment like that? Nothing. That is 
what I did. 

The doctor telephoned that he could 
not come np until the evening unless 
the ca.sc was \ery urgent. I told him 
1 had the “flu" and if he let me die 
fiom neglect I wonld^come hack and 
sit on his bedpost at night and make 
laecs at him. 

“They never loinc haik from where 
you are going," said he, “and besides 
I am never in bed at night.” Then 
becoming serious he continued, “Do 


you know, I have not had a night’s 
steep in bed for weeks. But, I’ll be 
out to see you this afternoon. 1 
think from the sound of your voice 
that you will last that long." 

1 crept upstairs and into bed and 
for two weeks I did not care whether 
niy name w'a.s on the payroll or wot. 
The doctor called on several occasions 
and told my wife how nice she would 
look in w’idows weeds, told me. that I 
needed to sweat a little more and f 
would be all right. 

When I was a young man 1 had 
worked m some hot shops, I put in 
one .summer season on the drydock 
ill Farrel's and another closing c.vlin- 
der molds in Baldwin's and I thought 
I kiii'W' what sweating meant. I found 
that perspiration and I were almost 
strangers. The doctor gave me a box' 
of small tablets and whatever kind 
nf googum was in them, they made 
me feel like a slice of watermelon 
ill the hands of one of our colored 
fellow citizens. , 

I Lhink K. Kipling must have had a 
flu victim in mind when he dashed 
off that description of the lady, you 
know the one I mean, "a rag, a bone 
and a hank of hair." That was all 


firnj believer in 
. the. theory that 
as long as a 
man is able to 
cat he 'can be 
sent out to work; 
but if he cimnot 
cat, then there 
is the gravest - 
cause for alarm.' 
"I think you had 
better stay home 
today,” said she. 
“I will send for 
Dr. Squills, he 
will give you 
something to fix 
yon up, and be- 
, sides there, are a 
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that wa^ left of 
men when I'fin¬ 
ally got up one . 
day and managed - 
to get d o yv n. 
stairs by hang¬ 
ing on to the , 
balustrade. The 
d.octior called in 

and gave- 

0-0' and a ? 

see you amdJta' 
that,” said he, 
”an4 I. edh tefl . 
better tarhat, a« / 
your ehanciSa-Viit 
an ultimate 
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“How are 
you?” -- pull 
out the watch, 
-•‘Well I 
have to get 
right back to 
the o (G c e, 
goodbye." In- 


c: 


.o 


covcry.” . I ixittst have'saitvdticedj.febi, ‘W -r'pleaiiurc 
; that f w^' g^iijr ^to' stay pull 

. t . J, • 

■ w«Wd‘-'hay«; ,<>iifcV»V;:5.,:i<|pff>’'SuiikSepsto"'^^^ 

bottle oi tonic.' The botlli arrived the ' —jurprised look- 
next day, ^t, Wits,istriqtogntedicitic and arrifickl smile 
before I'had'it iinikhe'd I'-Was certainly ' welcome— 
a new man, but bitter—1 have spent 

■ many happy hours mentally revolving 
fiendish foi-ms of torture which 1 

’ .would like to inflict on people that I 
do, Miof like but that medicine sug¬ 
gested ^ new and excruciating {onn.s of 
which I had’ never dreamed. 

The ,members of the family keenly 
enjoyed watching the contortions 
when’ 1 swallowed the dose, but hav- 
' tng arrived at the age of discretion 
they politicly tried to suppress any 
evidence of great pleasure. There 
was one exception, a young hero about 
four years old. Whenever he saw me 
reaching for the bottle he would at¬ 
tract everyones attention by yelling: 

“Look quick, look quick, papa is 
going to make monkey faces and kick 
bis foot on the floor.” It was great 
fun for them while the bottle lasted. 

One day while convalescing I 
. walked down the street on which Bill’s 
shop is loealed and finding the door 
open walked in. 1 did not sec any 
sign of Bill so T strolled over near 
the eupola.s to examine a feature of 
the charging floor which looked new 
to me. While standing there the 
manager passed me without a sign of 
recognition. He was one of our 
modern highly det eloped joung cap¬ 
tains of industry, curt speech--valuable 
time—look at his watch every other 
minute—you know all that modern 
hunk atTfcted by some to impress the 
spectator that they arc full of pep and 
energy, regular human dynamos. 1 
know that it .sounds rude to say that 
many of them are filled with prunes 
and ..piffle but truth i.s mighty and it 
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THAT INBOLENT TONE OF AUTnORm 




stead, I politely turned my back and 
gained right hard in the opposite direction 
until 1 thought he was safely out of 
sight. While thus musing on tlje 
peculiarities of some human brings 1 
saw one of the guards approaching at 
a dead-and-alive pace. I knew the 
fellow, ill fact be had worked for me 
ine time, so 1 greeted him pleasantly. 
Did it have any effect on him? It did 
not. He was swinging his billy when 
be approached, he now tucked it under 
hi.s left arm. helil out his riglit hand 
and in that insolent tone which many 
acquire when they put on a uniform, 
lie ask- d me if I had a pass. Just 
then 1 saw Bill approaching, I waited 
until he arrived and passed the ease 
oyer to him. ^ 

“I’crsonal friend of mine," said Bill 
to the lad. “Beat it.” “He can’t stay 
in here without a pass!” protested 
.'Vuthority witli a capital A. 

■‘See here,” .said Bill. "Wc ain’t livin’ 
in darkest Russia, neither arc we in a 
penitentiary; we are in a plain .Amer- 


is a pleasure to in¬ 
dulge in it once in a 
while. I had a 
siieaking acquaintance 
with him ouUide the 
shop hot of course 
it would never do 
for him to recognize 
me, during business 
, hours. Speaking to 
me might mean the 
loss to him of 60 of 
' those diamond sec¬ 
onds. I had, half..;^ , 
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OMOTIVE. 
You Know 
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lean shop in a plain Amerlcdt^:'^^ 
and under these ciremnstaneia-jp 
friend of mine comes in to MB,'"*® 
is going to stay, pass or" 

On your way. I don't like, 
ypu comb your hair.” 

“Tliose arc the kind of - 
make me turn holshivicky,” sat^VJ^I 
to me, “they have neither bramajllal^ 
hition or energy and by their laafkm^ 
insolence and assumption of authid^ 
they create a feeling of hatred iiifLii^^'. 
men not only for themselves 
the company which etnploj^S thcitu^lxl 
“Tlie system of issuing 
visitors is right. It «discOura®Clii^(|^^ 
disetimiuate visiting. If you hall' _ 
to the olTice and told them 
were a iierscrial friend of niifte |£§j 
would have issued a,pass (q yott 
you could have come right ill. ' 
fart that J recognized you whtm-' 
appeared without a pass would 
any person in authority but ..p.f'.i 
this bird with the single trkckf Itg] 
could not see it that way."' •} 
“J’erhaps 1 had better fly ;WJfil 
flying is (air and open," I saidj-^'"^ 
hill billy comes back it may;„ 
in had. • ^4* 

“Don’t worry about me,*' aaj|®:,''| 

“the bos.s may be queer but h6,®|^';il 
crazy, lie is always vvilling t<>,.;„,™ 
to an explanation and since. 
vinced himself some time 
tell the truth whether I-am righV’t;^ 
wrong he places cotigidmble . cqdf| 
fidchcc in wbat I say." '''I 

“There -is a nice point there,"', 'fj 
said, “whether a man is Justified iiij 
making an ..equivocal answer senfi^i 
times, but 1 gm in no condition to fio^l 
up an argument today. I just cante ft)J 
to see you and to notice whether yo^ 
had made any improvements in tl^J, 
place since I was here before." 

“I should like to draw yonr at-^J 
tention to one improvement,” said 
“right there in front of the ctlpol**‘^l 
{.CondMded oh paye 714) 





T H B F O 


A MMiaAnUiljr Jsumal diyotid It Ml knothit ol IIm hungry tnti 

Published by 

The Penton Publishing Co. 

Panton BuUdtng, CLEVELAND 

BRADCH OFFICES 

BIRMINGHAM, ENG.PrinM'i CInmiMn 

BOSTON..420 OM South Bldg. 

OUlCAGO.1M7 FmlH Gn Bldg. 

CINCINNATI...York SI. nd Wtsttni Ayi. 

NEW YORK......22032206 $1. Ful Bldg. 

PITTSBURGH.2148.49 Olinr Bldg. 

WABttlHBTON, D. C......40 Hituntt Bldg. 


SUBSCRIPTION 

Oullod Stuns and Mtsin.$2.00 ■ yur 

CunaiU ......S3 00 aynr 

Gmt Britain and otha Fonlgn Couatrioi..$4.00 a yi» 

SIngli CaglM .....IS cuU 

Cogin gaUliInd thns nontln or mon grtvious to 
dan at ourrenl iuuo, 2S ants wdi. 


ADVERTISING 

. All tegHaunlsslioni nlating to aditrtlting cogy, 'dlKontinumces, 
an., must ho rKiiygd on the Ist and 15th ol the month gntediog 
dgti of gubliatlon. 

MiOibtr, the Audit Bunau ol Circulation and AsiotlaUd 
Business Pggers IncorporaUd. 

BaTaaiu) a* thb post (isricn at Oi.gvai.Aao ao Saooan 
Clash Mattko 

CopgrtgAI 1010 hg lAs /‘onion PublMbig Co. 



v ktiiiY ' ■ , 

Tell l^nt': :r'^ t'; 

IFTY thousarid.rrpn tnl&ltiers arpfiptt a ktFikd;,;. 
ill Great Britain.' There i$ no IqiHtstibp of, - 
cmIIccIivc bargaining', recognition of ..thk/. 
upion or anything of that sort, at i 

the.'ie problems were settled long agO nf .thV'oW . 
country, presumably ;to the satisfaction of the-'., 
workcr.s. The chief subject of the present con¬ 
troversy is the question of payment by results, in . 
Ollier ivortls the piecework system. Tlie uniotiS de¬ 
mand a iiitiioi'm scale, applicable alike to the good ' 
workmen amt the drones. The deadening e^e'et 
of such a system of wage-paying on production'is 
obvious. Wc may expect some .such movement in • 
tliis country before long. Today piece rates are 
.scientiiically adjusted, rigidly maintained and under ,. 
modern copditiotis, payment by re.sults is the only 
just system of rewarding workers. It insures the 
man with superior skill and industry being paid 
according to his deserts; also it tends to eliminate 
the iiiefilicicnt and the shiftless. Furthermore, the 
jiiccerale system is a powerful stimulant to pro¬ 
duction—and greater production is the key to the 
solution of most of our economic. trouble.s at the 
present time. Fin[)loycrs owe a duty to their men 
to tc.acli them the fundamentals of business 
economics so they will understand why the cost 
of living cannot be reduced until more commodities 
are produced for general consimiption. 
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Why a Tariff? 

OUNDRYMIvN should interest themselves 
ill legislation recently introduced in the 
■ house of representatives for the purpose of 
increasing the duty on Ceylon plumbago, 
graphite ores, imported crucible clays, etc. If these 
bills arc passed, serious cost to the foundry busi¬ 
ness will result since inevitably prices on foundry 
facings, crucibles, etc., would be materially in¬ 
creased. Furthermore, business men and inter¬ 
national bankers who take a broad view of affairs;, 
arc concerned over the great excess of exports over 
imports at the present time. The only way to 
remedy this situation is to encourage imports of 
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this country. It is estimated that fully 80 per cent 
of the graphite used for foundry facings is imported 
and up to dale no deposits have been discovered in 
the United States equal in quality to the foreign 
variety. 'I'liere is no opportunity, therefore, under 
the proposed tariff, to substitute an equally good 
domestic article, 'fhese facts apply to high grade' 
crucible clays as well as graphite. Foundrymen who 
u,sed crucibles during the war have a vivid recollec¬ 
tion of the troubles they experienced, and the con- . 
ditions which existed then constituted no reflection 
on the crucible manufacturers, who in fact, achieved 
unusual results in the face of tremendous obstacles. , 
Nbw, however, when the highways of foreign coni- 
inerce are again open, it would seem that the plac¬ 
ing of a tariff on these hii!c«s8a#y!%^d^Mw ina- 
terials would result ao( only in 
foundry industry but to otir entire . fabirfe , of 
national trade. Under modern tariff theofieB, tn'i^.' 
evcrjrone is agreed finished goods way W protected, 
to stimulate home manufacture, but raW- Waterif^, . 
especially when they cannot be duplkatefl ns tifik 
home country, should be entered free of all duty,- 
and restriction in order to further Btimu^tik. 
domestic indu.stry and manufacture. . V 






























































Malleable 

Fortified 


<IHE first few of the .steel; ;^tflke. lovtid 
\ foundrieS'ltt f^ral:. usiafl^ted and x;(^fident, 
that tbe. situat|ofi; tvill.: he righted befbre tlie 
■^' foundry industry is seriously , interfered with 
throng‘the lack of raw materials. The very fact that' 
the first few months of the year proved lean in orders 
has. mated a reserve of iron, and the past month’s 
revivar has brought a steady buying movement that 
finds, most plants supplied for at least a month, while 
many have stocks which will carry them through 
until the first of the year. Gray-iron shops which 
handle-jobbing work, within the past month have ex- 
petienccd such an increase that In many cases several 
months’ supply of irpn has been secured and stored 
within their own yards. 

Malleable plants all are supplied for 
at least 30 days, and all those which 
have facilities, have stocked pig iron 
heavily. Malleable operations have 
remained steadily at about 70 per 
cent of rated capacity, but the steady 
increase in demand finds many, refusing orders due 
to the shortage 
in available la¬ 
bor. Iron, how¬ 
ever, has been 
bought to sup¬ 
ply the high 
percentage op¬ 
eration which 
has been cs peel¬ 
ed, and there¬ 
fore the supply 
on hand is more 
than ample to 
care for needs 
through the 

nC3?r few months. No direct effect on the price of 
foundry raw materials has been noted up to the 
present tiinc. Inquiries, in many cases, have been 
held in abeyance by northern furnaces, pending more . 
settled conditions, and in some northern districts so 
few furnaces supplying foundry iron are in blast 
.tliat difficulty is experienced in placing orders. Indi- 
. cations of a buying movement in foundry iron which 
i^ems .likely to approach the high level established 
in.'s July noted in the East. The offering of 1920 
iron at the price range now in force is responsible 
for : this rush. of orders. The orders placed in the 
Sbsfoh district during the past week have ranged 
.; from a S'n^l tomiagc to 4000 tons in a single contract, 
^ove .founfiries. alone have taken over 1000 tons 
in thiii' district and machine-tool and social machinery 
. manufacturer^ ai^ active inquirers, 'fhe strike does 
ndt seem to have affected the market in .the East-to 
'•' an appreciable extent. ' • 

■ grades, as 

v'-'"' . figdfes' of'.the Amier- 

. Iron 'and Steel. Institute, suf- 

0, ■ fered' a sltqjip during the first six 

u'V ;.-...iuQnths, of' .The'first half of 

last half of 'die same 
' botl^ -'ahdw g^ter' prbductiOn than docs the 
ihsdf .df 1919. If the present rate of production 
'. jasdnt^^d throughput the remainder of the year, 
for 1919 will fall short, of 1918 by 6,49l641 


■ ■' -v.'-''■ 

tons.'This estimate was made be.tbTe,tHfc 
ducc4. additional restraining infiuences;- . / A'pli 
The slump in blast furnace production du,ri 
first few mbnths of the year is respbnriw tp,'‘| 
extent for the poor sliovving and the. number 
blown in during July gave indication that '^mC 
by Hfitoward circumstances, the last half year^' 
excell the first by a wide margin, Whether, 
hold true will depend largely on labor epndifiPasr 
Pig iron production for the first six' moittS 
grades was a* follows: Basic, 7,910,295 tons: h!|i. 
and low phosphorus, 5,181,621 tons; fouitdfy ihici 
ferrosilicon, 2,436,02.3 tons; malleable, 465B23 IpJw: 
forge or mill, 104,874 tons; ferromanganese, 
tons, and spiegel, 38,136 tons. Merchant iron or >F^f| 
tiiadc for the market totaled 4,499,13.T tons, ■ 
iron m,ade for the maker’s use totaled 11,779.042 .tot%^^ 
It is noteworthy that the proportionate dlscrepaii^^ 
between the first half 1919 production and the ,ctw6t| 
six months’ periods of 1918 is less marked in f.ottnd'Vii''SJ 



Prices Of 

Raw . Materials for Foundry Use 



CORRECTED 

TO SEPT. 25 


Iran 


Scrap 


No. 2 Foutiitry, Vtillfy. 

t2&.rs 

Heavy melting sleel. Valley.... 

$10.90 t« 20.00 

No. 2 Routbrm, Birmtngham.. 
'No. 2 FouiulfT, QiietiSO . 

27.50 

HeaiyaAieltliiK afeei. PlUMturdi 

20.00 to 20.50 

2B,TS 

lleRiy meltliiy steel, Clilcago. . 

lA.sn to 10.00 

No. 2 FiumUry. Fhtladeli'biiii... 
Bdfilc. VftlleF . 

. 2ft.00to30.1U 

Stote plate. Chicjico.. 

23.901« 24.00 

as.;s 

No. 1 east, (Ihlcago. 

20.S0 to 27.00 

MAllhable, rjtlfngo . 

27.25 

No. 1 tufil, PhUadelphia . 

U4.&Oto25 50 

Mallttble, BuKiIo . 

. 2T.25 to 20.00 

No. 1 cast. . 

24.00 to 29.00 

Coki 


Car irheela, iron. Pittsburgh... 
Cur wheeto. btin.. Chicago..... 
Knllroad (oaUenble, Cblciisjo. ,.. 

25.00 to 25.50 
23.50 to 24.00 

ConneltolUe fminilrj n)k« . 

... €.00to0.50 

1M.50 to 20.00 

fVifiO county foundry coke . 

... 7.uotor.9o 

Agrletiltural maUe.iblR, -'(Itlcago. 

20.00 (u 20.90 


grades than in the Other classifications. This year 
behind the first half of 1918 by 182,698 tonsi 

lack^ 1^,513. ■ 
tons of equalje^;, 
ing the last half 
of last yearV; 
3'he correspoodto 
ing compafiS^V 
in both basic' 
and bessemer 
grades s h o w s ^ 
this half ye 
well over a 
lion tons behipd?'' 
either half ^ ipft:. 
last 3'var. Thece '■ 
was a deflciericy;.' 

in mallcahlc iron production of 44,773 tons as com-!' 
]iarcd with the last half of 1918 and 141,495 
a.s compared with the first fialf of that year; AS - 
pig iron production invariably follows the .demaudv 
it is evident that with pro.sperity in foundry llhes;:;' 
thc.se grades may closely approach the two six mouths,' 
periods of 1918. 

'Phe general upward trend in all Goes,;' 
of castings manufacture is partiett^'t 
larly noticeable in nonferrous plants,. ' 
The full return of automobile pro-;C 
duction has c,irried with it an .mriyi 
creased demand for misceUan®^}'; 
aluminum and alloy ca.slings. The building fiwival ' 
has brought a great demand for hardware smfdries, 
j'lumbing supplies and equipment for domestic use. 
A nieeffng. p|,, the Brass Manufacturers* aftOciatibU 
held .in'lMi^'ii -hst we<dt brought out thethat 
all brhss basting plants have ample wori<, even be- 
jotid the Umit of their labor facimies. .This asso¬ 
ciation is made up principally of those''i^tigajged in 
producing plumbfng . supplies. The prices of non- 
ferrous metals have not yet been affeetdd in any 
material way by the steel strike. Prices on brass 
foundry raw materials based on New York are: 
Copper, 21.S0c; lead, 6.05c; tin, 54.7Sc; antimony, 
8.5(k:; aluminum. No. 12 alloy, producers’ price, 
31.50c; and open market zinc is quoted at aOOc, 
St. Louis. 


Nonferrous 

Improves 


















fi ALl>H M. Hll.U foniurly 
with the Missutiri Malleable 
Iron Co., East St. I.oitis, III., 
has been made prosiilent 
of the newly incur]>nrated East St. 
Louis Casting Co. which will do job¬ 
bing work in light and medium gray- 
iron castings. John W. Kschcii- 
brcinier is secretary and Frank J. 
Kurrus is vice president of the new 
company. 

W. J. Rowley has been placed in 
charge of the Huber Mfg. Co. foundry 
,at Marion, O. 

Fred E. Coughlin has accepted a 
position with the Laconia Car Co., 
■ Laconia, N. H. 

John Blume formerly with the Holt 
Mfg. Co., Peoria, 111., has been made 
a.ssi.stant foundry superintendent for 
the Avery Co., Peoria. 

J. Anthony Dobson has been placed in 
charge of a newly cstahlished branch 
office of the CarlioruiiUum Co., 
Niagara Falls, N. Y.. at Detroit. 

William Rohiniai' has rtsigned In's 
( ■ position as foundry forcniaii for the 
ii Hoover .Suction Sivce|)cr Co., New 
I’j Hcrlin, < t. 

Pierce G. Smith has hrcii iianied 
vice president of the American Mal- 
lealiles ('4>„ Lancaster, N. Y., and 
Owosso," Midi. Mr. .Smith formerly 
was sales manager of the cniiipaiiy. 

If. E. McIntyre has been appointed 
general foreman of ibe new foundry 
■ of tlic Saginaw I'roducts Co. division 
of tile (leneral Motors Corp., Saginaw. 

' Midi. 

I. If. I’liriiell recently lias been 
made district manager at Cleveland 
for tlie -Ajax Metal Co., 1’hiladelplii.i. 
The new office.s of the company are in 
the Schofield building, Cleveland. 

Robert Field has resigned as foiind- 
ry foreman for the Fairbanks Co., 
; Rome, Ga., to become associated wilii 
the pig iron and coke department 
of that company in Clcvctand. 

W. J, Hughes has resigned as 
foundry superintendent for the H. & 
It. American Machine Co., Pawtucket, 
R. I., to take charge of tlie foundty 
of the Woonsocket.'Machine & Press 
Co.. Woonsocket, R. I, 

Frederick A. . Stevenson formerly 
with the Detroit plant of the Amer¬ 
ican Car & Foundry Co. has been 
made assistant vice president in 
cliargc of operations, with head¬ 
quarters in New York. 

A. A. Schneider has been assigned 
charge of the exports, imports and 
domestic sales of pig iron, manganese, 


chrome and other ferroalloys, coal and 
coke for the American Steel Jfxport 
Co., New York. 

William C. Hammerstroin, formerly 
general superintendent of the Lynch¬ 
burg F<jundry Co., J.ynchburg, 'Va., 
has been made general superintendent 
for the Steel Castings Corp., Alta¬ 
vista, Va. 

Alfred J. Saxe has been placed in 
charge of the branch office, established 
recently at 231 Insurance Exchange 
building, Cliicago, by tbe Automatic 
Furnace Co., Dayton, O., manufac¬ 
turer of automatic smokeless {iirnaces, 
chain grates, engines, etc. 

Edward Smith, who formerly was 
foreman of the H, V. Newbiggiiiy 
Pattern Work.s, St. Catherines, ffnt., 
(fan.ada. recently has accepted a po.si-^ 
tion as foreman patternmaker for tbe 
Peerless Pattern Works, Hullalo, 
N. Y. 

JoscpJi A. Hall has resigned as 
siipciiiitendent of the Todllooth 
plant of llic, Ihiiled Engineering & 
Foiiiidiy I'o., i'oimg.stown, to become 
siiperinteiulent of the lireprooling dc- 
p.-irtment of the General Fireproofing 
Go. with headquarters and iiianufac- 
tuiing plant in the same city. 

William Turner, who comes lo the 
Cniied Sl.ates from Canada, has been 
ma'le .siip.Tiiiteiideiit of the foundry 
of the Iiigcrsoll-Rand Go., at Phil- 
hp-'bnrg, .V. J. He succeeds .Arthur 
Smith, who t >ok his father’s place as 
superiiilendoiit some time ago, hut 
ulio resigned recenlly. 

W. I•'dward l.in.Nay has been made 
ingiueer of the Lancaster .Structural 
lA Foundry Work.s, I.ancastcr, Pa., 
which recenlly purchased the plant of 
the I.aiicaster Machine & Striictiiral 
Works of that city, h'.dgar G. Hess, 
formerly with the Lancaster Foundry 
Go. has been made ■works manager 
of the new cnrapaiiy. 

(jharlcs P. Derlctli has been made 
St. Louis representative for the 
Gclito Products Co., New York City. 
-About 14 months ago Mr. Dcrleth en- 
Jisted for chenricitl war.fare .service 
'and prior to that was sales' repre¬ 
sentative of the J, B. Ford Co., Wyan¬ 
dotte, Mich. He is a graduate of the 
University of Illinois. 

E. Phelps LangwortUy, formerly 
assistant works manager of the Amer¬ 
ican Steel Foundry, Indiana Harbor, 
Tnd., h.-is been made manager of the 
steel castings plant of the American 
Radiator Co., Buffalo. G. W. Merfe-' 
field, 'formerly with the Clark Equip¬ 


ment Co., Buchanan, Mich., has been 
appointed assistant to Mr. Langworthy 
and wilt have charge of sales. 

Auguste Griffoul who for the past 
few years has been foreman of the 
brass foundry department of Babcock 
& Wilcox Co., Barberton, 0.,'haa ac¬ 
cepted a position as superintendent of 
foundries for the Flour City Orna¬ 
mental Iron Co., Minneapolis. Mr. 
GrilTours brother, Marcel Griffoul, has 
been made brass foundry foreman for 
the Babcock Sr Wilcox Co. 

J. F. Shea recently has taken over 
the plant and equipment formerly 
owned by the Delta Foundry & Ma¬ 
chine Corp. with which company he 
was employed as manager. A new 
partnership between Mr. Shea and his 
former foreman, Mr. Dixon, has been 
formed to operate the plant on non- 
fcrroiis casting work under the name 
of the .Marino Ca.stings tro.. 116 Fifty- 
seventh street, Brooklyn. 

Society Will EiitaWish 
Headquarters 

The .'American Society for Testing 
Materials has taken steps to establish 
permaiumt headquarters in the build¬ 
ing of the Engineers’ club, lJlS-17 
Spruce street, Philadeli>hia. Temporary 
quarters were taken up on the first 
floor of this building on Sept. -"13, 
pending completion of alterations now 
being made on *lic third floor where 
the societ.v’s permanent home will be 
established. The facilities will include 
an anditorium on the second floor, 
.suhjert to the requirements of the 
society, and the committee rooms, and 
offices on the third floor. 

Observation B on Chills, 
Cops, Cranes, etc. 

(Concludi'd from /•ope 711) 

We walked over and he explained 
to me that he had carried the entire 
length of the charging platform out 
into the shop for a distance of six 
feet. He kept bis large ladles on 
eitiib end Pf'it fnd pu.,Jhc center lie 
damped the' sbot iicriibi; JEveiiy .inofn- 
ing an iron box with oni^' end . optin 
like those used in open4teiurth .steb) 
plants tufas laid on ibe floor gild «U 
the scrap from .the previous’ 
cast piled into it When it was filled, 
.one of the cranes picked it up. and 
dumped it on the platform aioiiigude 
the charging door. The box was then 
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returned, set ou . a truck aud taken, 
iittot-the, dog " Here all., the 

scraps'gates, '«ic.,'.were,'^,^there'd,'Up .inii- 
the same way and loaded' Into the 
box. The car was then pushed back 
to where the crane could catch the' 
box which was lifted up to the plat¬ 
form and dumped as before. “It is 
quite an improvement," said Bill, "on 
the Irish'locomotive we used to have, 
you know the one I mean one wheel 
in front and two starting bars be¬ 
hind." 

Theodore O. Vilter 

Theodore O. Vilter, president of 
the Vilter MTg Co., Milwaukee, died 
Thursday night at his summer home 
on I’inc lake, ‘Wisconsin, aged 62 
years He had been in failing health 
for several months. He was chair¬ 
man of the general committee in 
charge of the meeting of the Ameri¬ 
can Koundrymen’s as.socialion at Mil¬ 
waukee in 1918, and had served as 
president of the Milwaukee Metal 
Trades association and also of a Wis¬ 
consin association of ice machinery 
manufacturers. He was beirn Oct. 
25, 1857, at Oldenburg, Germany, 

ci>ining to America while a schoolboy. 
At 17 he began to earn his living 
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THKODUKK U. VILl'Kl! 

as a blacksmith's helper, later serv¬ 
ing an appre.nticeship as a machinist 
and finally he hreame foreman in the 
shop of (Vter Weisel where he start¬ 
ed his apprenticeship. He was able 
a lew years later to buy an interest 
in the company, whieli was known 


' as fhe, Weisel 

'■iiW' 'Ur..' 'Vilte{. and ' %: 

' tbc ■ intefcat-.held 

shlf enlarging the business 
ing the name to the 
Co. ' I'he company spectaln^ifil^n^ipi^ 
' frigerating machinery and. 
war marine engines 
quantity for the Emcrgeili^,i;:,;Kl|^^ 
corporation. Mr. Vilter 'wa(i,!^g 
tor of the National Fouhdtyifm^ra 
‘ association and the National"' 

Trades association and. 'in aMitieilm 
held positions of trust tii' nu,me^oii^ 
Milwaukee induatrial bodicsi ■ ■ ■ 


Tlic Damascus Bronze Co., Pitt^ej^^ 
has issued a trade publication unde^4lM|| 
title Journal of Beittr P«»r«ng.». 
first number, dated August, 191^, H 
.ittractive magazine of 10 pages, 
scribes the products of the Daffia^dttj^ 
Bronze Co., ami in a lighter vein 
illustrations and reasons why high grtipl® 
bronze .should be used for bearingk ^'T® 

Tlie Mt. Yeenon Car Mfg. Co:, 
Vernon, III., is planning a car wh^pl 
foundry to produce 700 wheels 
day. Neiler, Rich & Co., Manhaftai^J 
building, Chicago, III., are the Cngisr'^j 
iiecrs in charge. 
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What the Foundries Are Doing 

Activities oi the Iron, Steel and Brass Shops 




An atiditlon In its plHiit uiU 1h‘ fretted bjr (hv 
N. ii R. lAiiUidry Co. ReuUIo. 

Tlw a\dhr St»w« k Kangf Co., Cam^gU*, Ta.. lias 
lioKti fU'(|uired by tlio K<*lghlfy Mfg, Co. 

Itie Ciiantpion Brasi Worim, Cnldwatfr, Midi, lus 
iiictVHMd iU capital from $20,00U to $75,0<M). 

Kreetlon of an ftddltlfm ta being planned by iliv 
Kcelei' Brusa Worin, (Irand Bapids, Mt<di. 

An addtttou is bobie eractfd at tfie plant of IIm; 
Ihirlron Caatiitfcs Co., DaTbrn, 0. 

The Uiiioa Hlwl Casting Co., Flltaburgh, wiU 
build a plant at 610& Butler street. * 

Plans are beliiv prepared for tlie erection of an 
addition, ' 100 x 2&0 feet, to tiie plant of iho-' 
Kast Penn Pi>undry (H>., Lehigh. Pa. 


uiTiipicd in thi' future .hn the main plant, and an 
nUd.tional strurliiie. SO x 225 fett, will Iw erected. 

The Jiib*nuil)i>Mal MHlIeable Irotf* Co., lluelph. 
Oitl.. is havbiR nluii't prt'parrd fur the erertloii of 
an addition to Its platii. i'iO x i(M> feet. 

'Hie RlrmiiiRh&m Machine & Kouiidry <*»., Bir- 
mingliam, Ain , ptniis the erufilmi of » plant a<ldl- 
t.un. 

Tlie lirst eupnla «t the central fpundry nf the 
Saginaw Prmluets Co., Kagliiuw, Midi., aaa tested 
out reeeiitiy. 

A contraetw.hu9 iH'cn let for the erertlon of an 
addition at the Raro l.uwcll Shupa. Newfbn, Mass., 
to be ItiO X 2«0 feet. 

Pbuis for the eonstntetitkm of a foMiidry addiHott. 


aud iron founder, ulth $90,003 eapltal. hy J 
fbnuge. \i)»eri Bevigny and Kmtl A. Drodaor, 

The ClarkavlUe V'oumby k Machine Shop, Cl 
rlUe. Tenn.. is replneini; a portNm of It! 
whleh w.ta rreeuUy duroagod by tire* 
ilohmanu Bros, k Kidder, New AHniv., 
ofieratbig a stove romidry. are building m 

«o t 17 < rwt. ’ .■.•5® 

Fire rwnilly riemaKed U» Flint o( Uie 'tlltliinO 
.tmrricnn Tank Corp, Faat cningii. iU., Inclvilm^ 
Uie bram Foundry, car and Inaiilatlnit abup. ■ ,’^1',.'^ 
Ibe Malleable Inin FlUlnisa Co.. Uranfoi^ ilbHh,'' 
liiu started on the riectloii oF an citeosliia.. ilS 
112 fret. 

Hie bond FoiruIiy k Maehtne Co., Maiihelm, 
nniteinpliites tlie erection of an addltiow, 2S jt '' 


nte Uiiemey Foundry Co., Ltd., Toronto, Old., 
recently InereaiKd Jta. eanltal from )Tli0d)l)0 to. 

M.WItt.OOO. , . . 

Rreetion of a. fintndqr, jq |. ISO feet, k ewi- 
temp)tl«d_ .g^et Motor TtiKk Co., 

Seatt^. mikb Jneocifaratcd. 

- / The ilaiiaBh Jlqoiiifey: Cs., -ilmimod tumu 
ju^.' ttu iObaiiA tnbit.Falkaiid. Mobrait, vlll liulM a 
toqndhr. IM t .soq ftrt, .. . 

' k ifoondiV, dS z, LWi fcot, *fl1 .lie orected by ' 
.dlM tiatla Foundry IM., tventy-iiMb '^■tieet, HInno- 
, anOOn. 

Flani are helnz pteitated far fiw tndtion pf an 
addltlitti to the plant of ibe 8Nh Caitbua 

.netfolt. 

A bnmeb tmindry vhlch mil bum a year aqo Ly 
thd Amexn Faundry Cp., Kenoaba, Vli., wlU b< 


■ 0 t 120 feet, ate lielne prepaM .1^,11^ Nataopal 

co.„'a«A miiitm, ' 

r«e«iUF dimpgsd thr ■ pdittra }ib^ ' dM, 
SferlngtWid Fbo&dry Co., BSOf SnNiUmaA streerW’ 
PHubundta ' 

Krvetton of & small addition, Bli Y 00 feet, Is 
obtUempUted by the Natknml lirunse Foundry Co.p 
Clcvatand. 

CorttyiHde for the ereetloii of » plant atlddlon 
Inve been iwardod the Enfligtk Foundry Co., 
Tidedo, 0. 

The dlrectnrate of the Wadsworth Foundry Co., 
WadHworlb, 0., recently oiitborlxed an Incfoase in 
capital from $15,000 to $100,000. 

Paul l<et»altn>. Ltd., MontreuL Que., has lieen 
hicorporateii to carry on tbe business of macliiiiist 


.Jf>0 feel. 

Orguitizatlon of a sutisidlary ewhpuny at Ilath, . 

Is reported planned by Oie ]%m Feimdiy 4 
'• liaehhiR'{7a.. AUmi{tfwn. Pa. 

Contnets for rrwtion of a foundry baf|N- 
Iwmi jet by (he Minutr^jil Idoconothre Works, Ltdaq, 
145 SL James sb^e MontrsaL Quei 

The gray iron foundry, wbieh H u&dfv consiniC''. ^ 
tlcm for tbe Tliomas Dxrldson Mfg. Co.. Montreal^ ' 

(|ue.. is nearluR coaitdctioa. 

An inercHSi' in capital from iCfS.OOO to $155^000 
refently was made by the Atiwi Brass Foundry Co.« 

Cnliimlius. On 

Too uddittons. 85 X 100 fcNpt and 80 x 150 frftt m 
will lie erected at the plant of the Anderson' '>5 

Fotintb^' k Maehtne Works, Andefstm, Tnd. ^ 

A movement li on foot to tiultd a foiinihy it ^ 





llti'IiMiTO. N. J., for the mnaUvim of Iron nntl 
jbtHi-'i (MiHnp.'t. OHf tr Smith, fnrnterly of th** lnK«r' 
arnl-r(.in(l f'o. )m at the head of tfaa prnjrrt. 

Th<‘ hoti Oiy Foumir)’. IlAfnliton. 0.. ii reporlfd 
plmiomu the iTeetlim of a plant addUtoii. 

' Cai).:fr(itftlun nf art uikhtton !• timfer «ay at tbo 
! plant of (1 m Atlmitlo Faumlry O)., Cleveland. 
f The KroKt MTif. Co.. Kemriha. Wi^., bniv^ fmiQder, 

■ Hill erect an addition to lla foiiiidry hikI boild n 
i IH'^ offirc hitlldbiit. 

I I'iiD WilUama Fniindry A Machine. Co,, Altiot). 0. 
^roe«ntly nnarded a eonti^ct (or un addUtoti. GO x 

1;H5 feet. 

i( An ufticc tmildlnK. 2-ftlorle3. TO x 77 feet, v>iU he 
p,erected at. the plant of the l»ulT.k1u Foundry k 

I'llaiiilm; ('o., Ituffalo. 

i Krectloti of on addltiwi to lia machine slum and 
[jiHuulry la coniewplated by the HUneer Foundry k 

jfvMiutiine Co., Fiulape, Wti 

nidi vill he l.nken ahortly tor the erection of 

^ plant additions hy the Tn'oton Malleable Iron 
p Works. Trenton, N. J. 

i. The Miwre ruw & Imphnmtt ('o, firecmlllc, 
^Mlch , Hill ImUd a foiiiidr,v, TiO \ Kn feet. F. F. 
ft Son. Uriuid Rupids, Mich., arc engineers in 


The Woods Method Cur|). Orecnflcld, Moss., hus 
|l)eei) Itieorpnruli'd to make eastlmts. etc., vllh 
r|09,000 capital, hy Filunrd It. Woods, John U 
TKppltr and M. G. Marklc. 

(lahrkiMMi Mfg. Corji., Syracuse, N. Y., ma- 
^ piddne s!iin> and foundry siipplks. icccntly n:ie 
I ^bUmrporaied with $50,000 acthe caidul. by A. Ald- 
M. V. Wtilte and C. fluhrUds'm. 
jPlana are bring prepared hy Arcliitert Henry 
^Ihitdcr, ClilCttKo, (or the nrcctinn of a foundry for 
^fihe Maytag Co, 211 West Fourth slrcct, Ncuton, 
;lma, 

c’. Frank 1). ('tinae. Inc., enclnccr. n|r» Niir»h Mk‘hl« 
CU avenue, ndiouto. la drawing plans for the en'c- 
of A foiiodiy luldition for the Ohio Steel 
Rhmdry, Lima. 0. 

(instruction of an addiilun to Its foiiinlry will 
^ '^.irted anon nt the plant of the K. H. Ttiinics 
I'oundry ('o.. Cincinnati. Tic hitlldlng 

^ he too I 100 felt. 

i''" William J. Thiclc, Hennan J. Wldmar and J. M. 
^Ktmaii rcci'Utly were imnictl as the IncorpuMtors 

the Cambria Car k Foundry Co., Flcetw>iod, Pa. 
^IDw ronipiiny is capltallred at $50,000. 

FIumm have been prepated for the erection of 

buUdlnys, one 80 x SO feet and the other 
K#0 X 50 feet, f(w the Hunray Bloie Co. Iki.i* 

0, 

^ .TIm CilcaHini Works, 1000 llniveisily iuenne, 

llBodiagtrr, N. Y.. has awarded a rnnirai-t to 

Friodcridt ft Suns, 710 Lake street, fur the 

^jt^tmetion of a foimdry. 

The M«y Foundry Co.. fapUalbtid al $l.'i(i.000, 

{ Meeutly was iiicuriKiratcd in Delaware hy K. K. 

jltansidl. Philadelphia, J. Vernon Pimm and F. M. 

lllaeFarlond, Iwth of Camden, N. J. 

1^. rofitracti have been awiirdod hy Uio Union Molor 
Co., Ray City, Mich., for the erectjun of a 

100 X 500 f.Hii and a foundry, GO x 120 


I*' thi Gppptw BSnulReerlng ft F.qu{pmerit Co.. Wurcry* 
Man., manufacturer of turbines, puinp^, etc., 
reported mmtomplatlns the erection of a brass 
lundry. 

; A plant eontahdpc more than 120.000 suuurc 
[ftOt nf floor apace ii bebig erected for the Adiruii* 
lek Bteel Kmindrlea C0rp„ Cohmle, N. Y. C. W. 
is president of the company. 

^J- Kroctlon of a foimdry, ,43 x. 120 feet, and a 
j|)tOKdlhg platform, 06 t 340 feet. If «(mtemplatrd 
nW, the General Railway fllgoid Co.. Lhiehln Park, 
||lh>^ster, N. Y. 

Hie Pittsburgh Rolls Corn., Forty-third street, 
Q^lttPburgh, !a reported pUrmbig tho erection of s 
and morbiiis shop. The eompaoy It located 
Forty-flnt otid Willow streets. 

The Holmes Foundry Co., Port Huron, MIeh.t 
^RiU hegbi opemlioQB in tU new plant aiiout Oct. 1. 
'pi old plant was damaged by flrs about tlx 
imtha ago. 

William R. Wheeler and associates of Wtwhlng* 
in, N. J.. reecntly were named as the Incorporatocs 
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of ilm Ray Way Foundry, Inc. The cofflp.my is 
cajiitpll/vd al $200,000. 

Flans hate lit4<u rornplcled for the erection of 
an addition to (h« plant of the Fituhurgh Valve, 
FoundTy ft Ct)ti.*itru«-lion Co., Twenty-sixth Htn'ct 
uiiH tiie Allcglvtiy Vailcy ruHnmd, Flttaburgh. 

The Fcrurisuliir Grass Woik^. JXnroil. is hulldlng 
a m w phuit, Hliicli Hhvii completed will hiivc 
ahoiii l.Mi per cent xrcatcr capacity than its 
preticnl hiiildmg. A. W. Fiuscy Is presidenl. 

'Ihc GiKon Rlfg. Co., Fort Wahlmijilon, Wis., Iws 
imarded ctMUntetR fur a fuuMilry nud marhine tihop 
.itldltiort. 1)0 p IdO feet. The conipany speclaUrcs 
in c:oitings fur awnel cimirs and fiinulurc, hut also 
maniifactiires gasoline engines, vniull tractors and 
other machinery. Harry W. Rolcrm is prc^tdciii. 

Notice nf Incorporation aith $2-10.UDO c.ipl(al, 
has been filed hy the Cool bictilitl t’astkig^ f'orp., 
New fork. The company was rhurtciod hy H. 0. 
Boimcr, F. K. Rehllcr and .f. J, Fi.umery, 149 
RrmidvvHy. 

(J. W. Johnsnii, ^mcr supuiutciklunt of tiic 
Chippewa Foundry ft - Afiiciuiic To, (lilppc\v.a Falli, 
Wis. Is (^.titlxing a new couhimiIou for tho 
tnaniifacture of engines. A pl.iiil is now being 
erocii'd. 

Syracuse, N. Y., inlensfs Imvo orgaiiUtd ibc 
fiatlb>li-Knapp Fattcin A Castinga Co, Inc. The 
company, which is c:ipit:iii?.cd nl $25,000. was 
litcorporitlcd hy Wiliiam Jl. CatUph Ji>lin It. Slcddon, 
Jolifi Fickifd and Cliirles C. Knapp 

Fliini arc hftir.jj prepared for the erci-ifr.n of an 
addUIun, 105 x 120 feel, to the fouiidiy of tlie 
t'iimpbcll Fonruhy Co., Harrison, N. J. When com¬ 
pleted the building will l«c ciiinmkMl with two 
tiiincs of five. himI ten lon$ cnt»fcity. 

Tim It.iymoTid Mf'». (N», Nt'W Yoik. machine shop 
and foniKlry puiumIcs, ruccnlly was incorpurateil with 


Octoi^r i, tPlP-; 

$1.50.000 capital, hy 11. 0. Zortchi 5 WU^ cooft, 
M. Soken, 17$ Ih'Kalb uvsnuc. Rfooklyn, K. Y.» 
and M. Cohen, 1230 Boftuu road. 

llM Unhttm Cotlon Cultivator Co.» F^pico bulliF- 
Ing. Atk^iiia, Oa., will erect a plant to incJudo, a 
maehiive and erecting ahup, 50 t IW lost, wood- 
working siiop, shipping department, forgo sliop and 
foundry. 

Fl;ms have been completed a plant for tho 
Mantifucturers' Foundry Co., Walinliury, Cunu. The 
ptdiit will coimlBt of a fouiulry, 50 X 120 feci, a 
siuiago buUding,., ami a machine i^iop, 50 x 50 
f«t. 

A recent inciinfurntlon is that nf the Rnycrlown 
Foundry Co.. Royertown, Fa. The company, 
wlijf-h N capitalized at $50,t>00, was hieofprmitod 
hy W. M. Juhn>on, A. R. ftiiy and Garrett J. 
Ilcnn'S. 

The MoUnc Iron Works, kfollne. 111., baa pur- 
ahused the Moline Threc-T baseball pork, which 
will b<* iiHllzed as a miIc' for a mallectblG foundry, 
lid X 40n feci, and an cnnmcUng and llnliihlnR 
bnUdtng, 110 x 3i>U feet. Conaoiictinii cuntraets 
have been awimh-d. 

.Vi'cnrdtng to a report the present plant of 
Hutton, Strale ft Steele, Fnnuy avenue, Hailas, 
Tit, will be crt-ully enlarged. Tlie linpruvemcnU 
will inrinde an Iron foimdry. Walter L. Bteelc la 
pti'sjdcnt of the company, which w.'is recently 
liii'ori'oratcd hi Dchtwiiif wilh $1,0(10,000 capital. 

tiinjlalhcd ill. $IU,ohO the Hast St. l,oula Cast* 
iru'.<3 Co, Kitst St horns. III., which was recently 
iiKoipureted. has taken a lease on a htilldlng which 
l! Is now ronserting Inin a foundry for the pro- 
diw'tiuii of medium mxed gray Iron caslings, Frae- 
(ic.illy all cunipnieni has been ptirchaiicd and the 
nmip.uiy cxjin-ti to cn;;sige In active hii.-iincM tlw 
l.itfiT part of Uctoher. Ralph W. Hill is president. 



RFFR.HTHKY MATKRUL.—The gulgley Furnace 
StM'ialtics ( 0 .. New York, has published an S-poge 
iUiistruted hoolilct In which a nTraciory plastic 
rmilerial for bonding Are brick and kindred mes, 
IS dcS'tiiK'd and llhmtr.'cd The booklet contains 
tesllmoi'iuly. Ulustratlonii, ek., peitaiiiing to the 
u.se of (his material In the foimdry. 

NOXrKRROlIS METALS.—White ft Rro.. Inc.. 
Philadch'hla, have prepared a 24-pagc honklet per¬ 
taining to the manufacture nf nonfcmnis melalg. 
Tli« latter pari of tlio booklet is devoted io Illustra¬ 
tions nf various departmerits ot the eomtiany's plant, 
and liuTnik. the laboratory, the electrolytic table, a 
eornor of the lialaneo room, the copper warehouse 
and lest departments. 

BT.OWBU8.--ThQ Biickeyo Blower Co.. Columbus, 0., 
iias prepared bulletin No. 10. which deseriba and 
Uluatrntcs miiUl-blade fans for loediauical ventilation, 
forced or induced draft, mine ventilation, dry kiln 
where hut blast is used, wa^tc heat InstaHattons of 
all kinds, mechanical systems where space la limited 
and exltaiwters. Various data aro given. A chart for 
determining frictional resistaiiee or static pronure In 

indves. water gage, Is ftkrcD. .rt. 

6ANP ‘ lflXER.“'1hc Kttlonal Knglneerln* 
Chicago, Is elreutattng on R-pags booklet Id wbidi^ii 
sand mixer is described tod JUiifU$ted. Tbe mixer 

consists of a stationary drculir piln in tbe center 

of which is located a vertical' Shaft, to which Is 
keyed a rentral support)^ ' castlog or cross bead. 
This casting rests ou a Hmwi In which are the 
bearings for tbe centel dioft, which Is operated 
iiy bevol gearliig lockted below the maebbte. The 
supporting raslltig carries the plows and mullers. 
A lever operated door located iB the bottom of the 
pan servM to dlsrliorge the sand from the mixer. 

SWING CITT-OFF RAWS.—A 4-ptge UluBtrated 
rirculv is being distributed by tbe Oliver Maebinvy 
Co., Grand Raplde, Mkh., In Which swing cut-off 


saws are described and llluslrated. Tho frames of 

these saws are siipporteil hy tmnloris which are 
Indopendcnt of the eountershafts. Tlio frames are 
liung low from large sertws which are supported 
in ibc hangers by means of bund wiiucls, permitting 
adlibliiicnt. Tlic saw aitiore are mounted In sepa¬ 
rate ynkea which aro remoirable from tho frames 
aiiil which are held In finished slots securely bolted. 
The arimr bearings are automatically iuhrlrated. 

nriUHNG CUN.STRUCTION.- A 40-page booklet 
designeil lo llluslrato and explain tlie equipment used 
and tl)c invibods employed In the construction of 

modem buildings under a system developed by the 
RIaW'Knox Co., Pittsburgh, has been prepared by 

that compuiy. The booklet Is profusely lUuitrMcd. 

TOOL GRINDEIR.—A t-page leaflet lias been pre¬ 
pared by Alfred Heibert, Ltd., Coventry. England 

and New York, In which on oscillating tool grinder 
Is dcsrrlbed and lUiist rated. In this grinder ths 
grlndiug wheel oscillates rapidly past the tool, wbtdi 
is always In full view. Grinding la performed with¬ 
out wat(^ but a fan eminected to a streamline duet 
In the baM of tbe toolholder, draws all dust mid 
eiiilM away. Tbe wheel spindle, self-eontalned eoun- 
(ertfuift, loose pulley and all shafts In the gear 
box with'Hm exception tf ^ .tgefiiM fhaft, run 
00 oH-t!^, dust-proof ImH bssrlniifc 
powdered coal.—His ComhustfOD 

Corp.. Qiteago, has published huUsUo No. R-.in. 
Mich the history and ths posilbUHIca of powdsnd 
coal as a fuel an deiertbsd. lYPss of fiwnseei, 
draft, preparation of powdered coal for bumiBi, 
sforage, BSpsratloH of scrip Iron from eoal,^ cnafabig, 
dryiotf. .dtetrlbaUng to furnaces, atr supply, control, , 
csrburirAtion and adaption to furaaesa, are soiiC id 
the lAinta In the uss of this fuel, which an ghwL 
A Itoe drawing of a typical powdered coal bondng 
system Is also gfvsQ. 
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on each charge is gaged so closely by 
the nun charging the cupola that tliere 
is always eui'ugh left for the last charge 
without there bring an excess. 

A centrifugal blower manufactured 
by the General Electric Co., Schenec¬ 
tady, N. Y., furnishes the blast tor 
the cupola. Il is operated by a 30- 
horsepower motor at •H.'iO revolutions 
per minute. A blast pressure of \A'/i 
ounces is used. 

In order to .save time for the cupola 
operator a convenient method has been 
deviseil for cooling the refuse from 
the drop. A long pipe is connected 
with the water line and swung under 
the center of the cupola after the bot¬ 
tom is dropped. .\t the end of this 
supply line another pipe about 12 
inches long is attached vertically and 
at right angles. The short pipe i.s 
capped so that a fine spray is dis¬ 
tributed over the mass of heated 
refuse when the device is swung into 
position under the. cupola. While the 
refuse is cooling after dumping the 
bottom doors, the cupola tender may 
wash up or attend to other iluties, 
turning off the water before leaving 
the foundry. 

The eoniposilion of the nietat H 
cheeked by having an analysis made 
three times a week -by the Charles 
Kavvin Co., Chicago. This com¬ 
pany also acts in a consulting caiiaci- 
ty and advises regarding charging 
and operating the cupola and on oth¬ 
er metallurgical problems which arise. 
The following composition of metal 
is aimed at: Silicon, 2.50 per rent; 

. sulphur, as low as possible, usually 
running between 0.08 and 0.09 per 
cent; phosphorus, between 0.70 and 
0.80 per cent, and manganese, between 
0.05 and 0.70 per cent. 

When the metal conies from the 
cupola it is carried to the molding 
floors in 1500-pound buggy ladles 


from which it is delivered to hand 
ladles for pouring the mohls. Two 
of the buggy ladles arc shown in 
I'ig. 2. They are idled by a hand- 
wheel geared to the ladle trunnions. 
The narrow-gage Iraek.s on which the 
ladle l.uiggies run arc laid in the 
.shape of the letter H with the cupola 
faring one leg of the fl. The ladles 
are transferred from one track to 
the other by transfer tables situat¬ 
ed at each junction of the cross bar 
of the H. 

Ilusiness has increased so fast with 


the. Hurley coAipany that the e.xisting 
capacity of the foundry is not suffi¬ 
cient to supply the castings required. 
This emergency was taken into con¬ 
sideration when the foundry was de¬ 
signed and provision was" made for 
the installation of a second cupola 
to stand beside the one now in use. 
Another 48-inch cupola has been or¬ 
dered and when it is erected a con¬ 
tinuous pouring .system will be inau¬ 
gurated. This will conserve a large 
(lart of the floor .space now required 
by the molds which accumulate be¬ 
fore pouring begins in the afternoon, 
and thus room will be made for the 
extra molders needed for the larger 
output. 

I'nder the pre.sent operating sched¬ 
ule half of the molders .start work 
at 8 o’clock ill the morning and the 
others begin a half hour later. Those 
who begin work first get iron at 
2;.'i() o'clock and finish at 4’30 o’clock 
while the second gang is a half hour 
later in getting their first iron and 
in fini.shing. While the molders are 
wailing between ladles of iron they 
are not idle, but keep busy shaking 
out the castings they have poured 
and rutting the sand, so that before 
they leave at night the floor is in 
condition for them to start molding 
as soon as they arrive in the morning. 
On all floors which do not have sta¬ 
tionary molding machines the .sand is 
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cut into IfiHK narrow jiilc^ and llic IumI miifnrnily and arc ea'.v to rcKii 'iiy, lath |>.iUiin i' dcUriniiifd. At 
bi'ncltcs or ;rl■r^ arc startc<l at laic. Two of (licni were made by llu iucmii' llic comiiaiiy ba^ installed 

one end of the pile in the morning: W'liilinff I'oniKlry Kipiipmenl Co., oven j.ir rani rollover machines and 
and niiived aloiiK the heap a.s the sand Harvev. 111., and the others were m.in- live siripping-pl.ile stands ni.ide by 
is made into nndds. nf.'ctured liy the l.'eniral Iron Works, the Champion I'oniidry & Machine 

The coremaker.s work in a lonu. Chicago, Twelve eoiemakers supply Co., Chicago, four stpieezer.s niannfae- 

narrow room at one end_of the found- the eon s for the (i.l molders enn turcil by the llaveniiort Machine & 

ry. The location of this room is in- idoyed. The cores luin.i? small are l•'clnnd!y Co, Davenport, Iowa, one 

dicated in Tig. 4, the room being .ill made with an oil binder. roll over machine made by Henry K. 

back of the window.s shown and at Less tli.iii 20 per cent of the molds I’ridmore, Chie.igo, anil a striiiping- 

right angles to the ovens. The core arc now iii.ide on molding machines plate machine from the h'rceman Mfg 

ovens are (ired with artitieial gas. bnl new m.iehines are being ordered Co., Kacinc, Wi.s. Tleside the raa- 

No pyrometer is u.scd/ as the oven.s as fast aj the best method of mold- cliines already installed several more 



Kill. T—.STIiimN(i-PL.VTI! M.tniINK IN UTIKTI TIIK HORN ti.Mi: MilVKS WITH TUI! PATTERN KIH. g—PLACING TUG CHILL CORKS LN A MOLD 
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•ire now on order and it is the iiitfii- 
tion of llic iiianaKi'inent lo liavo all 
llio work iii.idc on machines wllhin Ihc 
iiexl year. 

.■\ li.iltery of four of tin: niacliines 
supplied by the (Champion company 
is shown in Kig. (i. The machine 
from the Kreeman Xrompany with a 
part of the day's w'ork standing near 
it in the round flasks can he seen in 
Fig. 4. One of the stripping-plate 
stands is shown in Fig. 7. As it 
stand.s the pattern is half down and 
it may be noted that the horn gate 
at A is also partly lowered. This gate 
is drawn with the pattern by one move¬ 
ment of the lever. 

One of the patterns which has not 
yet been put on a machine is shown in 
Fig. 5. Originally it was found that 
in drawing the pattern, trouble was 
experienced in getting a clean draw 
of the long, narrow end. On this ac¬ 


count, the end piece was made separate 
fiom the rest of the pattern. In the 
illustration the niolder is shown pul¬ 
ling the loose piece over the projecting 
hub of the pattern. After the mold 
is rammed and the pattern drawn the 
loose piece remains in the s.and. The 
loose piece is then v.^thdrawn by the 
moldcr who places two fingers in it 
and turns it slightly,, one way then 
the other, as he draws it out of the 
sand. 

Machiniiiif Costs Keduced 

All of the castings are made with 
the idea constantly in mind of saving 
as much machine-shop work as possi¬ 
ble. One method by which machine 
work is avoided is by using chills which 
are employed in a number of instances, 
both in floor work and in bench work. 
These chills whiten the iron to a depth 
of not more than 1/16-inch which is 


Hot enough to be detrimental lo the 
casting in any way. 

The floor nvdding department occupies 
about y per cent of the area of the 
foundry. This department is shown in 
F'ig. 2. The end-frame castings made 
from the pattern standing alongside the 
post near the center of the illustration 
are cast with thills at the ends of the 
legs and at the top surfaces. The por¬ 
tions of the castings next the chills 
ordinarily would require machining, but 
when the chills are used the casting 
surfaces are so smooth and trite that 
machining is unnecessary. 

Another job on which a chill is -ap¬ 
plied to good effect may be seen in 
Fig. 9. The pattern, in a sand match, 
stands to the left; on the opposite side 
of the molder is the cope; while the 
drag is on the bench before him. A 
circular chill similar to the one iq the 
foreground has been placed in the drag 
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and the iiKilder is putting; cores in the 
holes of the thill. The casiing is a 
cover, and the chill inahc.s a smooth, 

flat surface to tit against a hearing 

without being machined while the small 
cores sticking out of the chill in.ike 
holes through which screws for at¬ 
taching it are introduced. 

Clutches are al.so cast with cliills 

in order to avoid a certain amount of 
machine work. Many of the molds tor 
these are made on the jar-ram rollover 
machines obtained from the Champion 
Imundry & Machine tai., t'hicago. A 
close view of one of these machines 
is shown in Figs. 8 and 10. In l-'ig. 
10 the machine is in position for plac¬ 
ing the flask, and the pattern plate for 
the cope rests on the stand to the left. 
In Fig. 8 the drag has hcen made 


and the molder is setting the cores. 
Templets for truing the cores in posi¬ 
tion may be seen at .1.1, Fig. (>. and 
at the side of the machine in Fig. 8. 
The cores are keiit in boards perforat¬ 
ed with countersunk holes for holding 
them, HI), l•'ig. 6. One man sets the 
chill cores for the molds made on two 
machines with one molder working on 
each machine. These three men make 
an average of 17.3 molds a day. 

In Fig. 1, Cicorgc Nielsen, the found¬ 
ry superintendent, is shown pushing the 
chill core out of a finished bevel-gear 
clutch casting. The assembled core 
stands on the betich at .-I while at It 
the core may be seen as it comes from 
the casting. The two pressed steel 
parts marked C are placed on the as¬ 
sembled core and are welded to the 
iron poured in the mold, remaining as 
part of the casting. The cylindrical 
pi^ce goes through the center of the 
casting and forms a bearing surface 


THE FOUNDRY 

which docs not require machining. The 
round flat jiiccc forms a collar on the 
beveled gear end of the casting. The 
heavy metal on the other end of the 
core chills the metal in the clutch sec¬ 
tion of the casting and gives it a smooth 
finish. In this way bevel-gear dutch 
castings which do not require any 
machining operations are made rapidly 
III large iiumhcrs. Double clutch cast¬ 
ings arc made somewhat similarly ex¬ 
cept that the pattern and the chill cores 
arc laid horizontally in the mold in¬ 
stead of being molded vcrtiially as arc 
the bevel-gear chuches. 

.\iiofhcr method of cutting down 
on machine work is shown in I'lg. II. 
Here a workman washes the inside 
surface of shoe castings for ironing 
machines with a dilute suhition of sul¬ 


phuric acid. The excess acid rims info 
a receiver through a hole in the floor. 
The acid which adheres to the Ciistings 
is allowed to remain and the castings 
are stood, up to dry as can be noted 
in the illustration. During the wash¬ 
ing and drying the acid eats the sur¬ 
face of the casting and .so cleans it. 
This cnahles the machine shop to fin¬ 
ish the easting with one cut on the mill¬ 
ing machine. 

Girls and women are employed in 
the core rooms of many foundries, but 
ill the flurley foundry only one girl 
works in the core department, for clean¬ 
ing cores. However, women arc ex¬ 
tensively employed in the tinishing de¬ 
partment. During the war this de¬ 
partment was operated entirely by 
women, but recently female help has 
been more difficult to obtain and now 
only about a third of the employes 
are women. 

Approximately 10 per cent of the cast- 
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ings are cleaned by a sandblast equip¬ 
ment manufactured by the Pangboni 
t'orp., Hagerstown. Md., and the re- 
inaimler are cleaned in tumbling bar¬ 
rels. h'rom the tumbling barrels the 
castings go to the grinders and from 
there to the inspectors. The arrange¬ 
ment of these three operations can be 
seen in h'ig. 13. The woman inspector 
in the foreground is looking over some 
bevel-gear chiteh eastings previou.sly re¬ 
ferred to in the description of molding 
operations. These castings must be 
earcfully examined to make certain that 
the steel cylinder cast in for a bearing 
is smooth .ind has not been marred. 
t)ii the bench to the front are end 
frames which have been cast with chills 
on the ends to give them a smooth, 
aerurate fini.sh. 

The cleiiiiiiig and inspection depart- 
niiiit is between the foundry and the 
machine shoi>. This location is the 
logical one for handling the work ami 
makes the delivery of the castings to 
the machine .shop convenient. In the 
cleaning room, the eastings are loaileil 
into boxes which run on four small 
wheels ami are easily pushed along the 
floor to the machine shop. 


Domestic Prodoclioii of 
Tie Low in 1918 

'I'iii is one of till- few highly use¬ 
ful metal.s that is prai'tically not pro¬ 
duced in the I’liitcd States proper. 
The output of till from domestic ore 
in 1918 was only 08 tons, nearly all of 
it obtained from placers in Alaska. 

The till imported in 1918, as metal 
and in concentrates, amounted to 
82,854 short Ions ‘he largest quan¬ 
tity yet lirniight into the country in 
any one year. 

Deposits of tin ore are found in 
C.alifornia, Virginia, North Garolina, 
.Soutli Carolina, .South Dakota, Wash¬ 
ington, Nevada and .New Mexico, but 
the ore in some of the deposits con¬ 
tains so little tin that it cannot be 
mined with profit. 

The concentrate from Bolivia was 
handled at four tin-smelting plants in 
this country, which produced from it 
over 10,000 tons of metallic tin. 

A report on tin in 1918, by Adolph 
Knopf, has just been published by the 
United States geological survey, de¬ 
partment of the interior, as a chapter 
of Mineral Rc.sources for 1918 and 
can be obtained free of charge on 
application to the director of the 
survey at Washington. 


The McLam-Cartcr Furnace Co., 
Milwaukee, has been awarded a con¬ 
tract by the Black Steel & Wire Co„ 
Kansas City, Mo,, for the installation 
of a 10-ton open-hearth furnace. 
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Slag Conditions in the Open Hearth 

Reactions Whict Take Place in tke Acid Process—Names of Minerals 
Formed and Their Order of Freezing Given—Presence of 
Lime Protects Metal From Oxidation 


g T A recent meeting of the 
)iriti.">li Iron and Steel insti¬ 
tute J. H. Whiteley and A. 
F. Halliniond, M. A., Stock- 
toii-on-Tces, read a paper rovering 
observations and experiments made 
upon the arid open-hearth ]>roeess, 
partirularly with refcicnrc to the 
action of the slag. 'I'lie paper is 
divided into three sections and the 
follow ing suniniary is given hy the 
anlhors: 

1. '•'I he niinerals jnesenl in slowlv 
cooled acid slags without lime an¬ 
ti idymite, cristob.ilile, fayalile, and 
rhodonite; the la.st named contains 
the ba.ses in very nearly the same 
ratio as the melt. 'I'he silica minerals 
freeze first, but sniu’rrooling alw.ays 
occurs to some extent. They' are fol¬ 
lowed by fayalite or rliodonite, the 
silicate formed being determined by 
the latio of iron oxide to manganese 
oxide; when this exrertls 7.1:27 fayalite 
is fori'ied; in other cases, rhodonite. 
In slags containing more than .about 
X jier cent of lime, an anortliic meta¬ 
silicate of f'aO, FeO, MnO, MgO is 
obtained, which has a brilli.tnt cleav¬ 
age and gives rise to a marked acicu- 
lar fracture in the slag. 

. 2.—The order of freezing of the 
minerals in a iiinnhor of slags whose 
analyses are given is represented in a 
ternary diagram, which is apinoxi- 
inately that for the system FeO-MnO- 
SiO-. A qualitative diagram is also 
given to illnstr.itc the binary system 
FeO-SiO,. 

.1—Acid slags after being reheated 
for IX hours at 1.100 degrees Cent, 
contain free Iridymile, and resemble 
the furnace hearth in strucUire. 

4.—Spoon samples taken from the 
furnace arc superficially oxidized to a 
deiitli which de))cnds on the naliirc 
of the slag, and is least when the 
silica is high or when lime is present. 
The dull lustre of fractured glassy 
satnples is due to minute particles of 
silic.i. 

T/ii* Acid ffearth 

S.—A number of analyses show that 
the hearth contains only 70 per cent 
of silica, although the sand used is 
required to contain at least 96 per 
cent. 

6.—Microsections show that the 
upper layer consist.s mainly of interr 
lacing platc.s of tridymite with inter¬ 
stitial slag; in the lower and cooler 


parts the quartz grains are less 
altered. The penetration of slag ex¬ 
tends down to a well-defimd limit, 
usually in the brickwork. The relative¬ 
ly small depression of the freezing 
point of silic.i in the presence of iin- 
piirilies is no douht an important 
factor in the stahilily of the hearth. 

7,--The elTcet of impurities in the 
sand is romplex; apart from softening 
the hank, they give rise lo raking and 
so ]>revent the absorption of the fluid 
slag on the bottom by tlie new sand 
• -an action wliirli is essential for the 
satisfactory repair of the In-arlji. 

X.—The amount of ferric oxide in 
the hearth is eonsiderahly lower than 
that in the surface layers. This inay 
hc due to rednetion by C() or metal, 
.mil to reaction with the. silica ineseiit. 

The Afalien Slag 

') - -The adjustment of the slag hy 
the nu-ller lo the reqfiired degree of 
liseosily, and the ni.inner in which 
the iron eontent i.s reduced hy lime 
additions, are de.srribi-d. 

1(1.—The i)ro|iorlion of rarhon re¬ 
moved hy gas-oxidation is estimated 
from experimental data for casts with 
and without lime additions. Between 
melting and t.rpping at least half the 
rarhon is so oxidized, and this pro¬ 
portion is not greatly altered when 
lime is used. 

11. - I'he physical conditions under 
which the molten slag reacts are dis- 
rnssed, and it is shown that during 
the boil one-half per cent of the 
metal is suspended as small globules 
in the slag, so that the reacting sur¬ 
face is greatly increased. 

12. —The view is advanced that gas- 
oxidation takes place—(1) By the 
formation and reduction of Fc,0, in 
Ihe slag; (2) by direct contact of the 
metal and gas. 

13. —F.xpcrinicnls arc given to show 
that the proportion between ferrous 
and ferric oxides in a melt is de¬ 
termined hy the silica content, the 
temperature, and the nature of the 
gases. In acid slag under ordinary 
furnace conditions the 'naximum, in 
the absence of reduction by the metal, 
appears to be about 4 per cent. 

14. —Throughout the boil the content 
of Fo,0, remains very low, 0.3 per 
cent, but may incrca.se in the finishing 
period as far as 3 per cent. It is 
clear that the Fe,0, must be very 
rapidly destroyed by the reducing 


action of the metal, whieh slackens 
as the carbon roiitent falls and so 
jierrnits the increase of FcjO, at the 
finish. 

1.1.--The relativ'i; rates of various 
possible reactions between slag and 
metal are disenssed. The eonstancy 
of romposition of the slag in the 
later stages is due to a balance be¬ 
tween the oxidation of iron from the 
metal, and Ihe reduction of iron from 
the slag by the carbon. In an acid 
slag the latter reaction probably takes 
place mainly through the direct rc- 
duetion of Fe.Oi rather than by the 
reduction of ferrous silicate. 

16. —Of the carbon removed from 
the metal after melting, roughly one- 
half is removed hy the ore, one 
quarter hy gas-oxidation through the 
slag, and one quarter by direct con¬ 
tact between nie-tal and gas. 

17. —The effect of lime in the slag 
i.s lo lower the Fc,0, content; this 
action is probably of great value in 
I>rolecting the metal from oxidation 
during dead melting. 


Foundry is Reorganized 

Reorganization and recapitalization 
of the Wheeling Mold & Foundry 
Co., Wheeling, W. Va., recently was 
completed, according to an official 
announcement hy H. E. Field, presi¬ 
dent of Ihe cotiqiany. Under the plan 
of the reorganization, the holdings of 
the Wheeling Mold & Foundry Co. 
of West Virginia passed to the Wheel¬ 
ing Mold & Foundry Co. of Delawiare. 

'I'he reorganization was brought 
about hy Mr. Field who believed that 
the possibilities of the company might 
greatly be enhanced under his per¬ 
sonal direction, backed up by the ma¬ 
jority control of the common stock, 
the preferred stock having no voting 
power. .Since the laws of the state 
of West Virginia do not provide for 
the issiue of stock of no par value, it 
was necessary to reorganize the com¬ 
pany under the laws of the state of 
Delaware. Mr. Field, who holds SI 
per cent of the common stock of the 
new corporation, says that the com¬ 
pany is not to be sold to other in¬ 
terests as has been rumored 


Since Oc.t. 1 the address of the 
Humphrey-Milh. Co., has been 202 
New Telegraph building, Shelby and 
Congress streets, Detroit, Mich. 
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Philadelphia Plant Was HohI 

During the recent Philadelphia convention of 
the American Foundrymen’s association, many 
guests availed themselves of an invitation from 
the Westinghouse Electric & Mfg. Co. to visit 
and inspect its new works at South Philadelphia, 
which includes a modern and complete foundry. 
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Foreign Foundry Practice Analyzed 

Fundamental Differences in Bayers' Requirements Render a Comparison Between 
American and Foreign Manufacturing Methods Unfair Unless View- 
point is Understood — Steel Castings Ascendant 

BY A. O. BACKERT 


liVERAL months ago the 
writer retnrneil from an cx- 
teiideil visit to England and 
I'raiue where he was af¬ 
forded uniisiial opportunities to -.tudy 
conditions prevailing in the foundry 
and iron and steel industries, 'i'hc 
people of both countries then were 
•Still sulTering from the tremendous 
shock of the war and the readjust¬ 
ment of their indtislrial activities to 
a noimal status was beset with many 
dillicnities and problems that seemed 
almo.st insurmountable. Their na¬ 
tional debt, which exceed.s per capita 
many times that of the lliiited States 
and the depreciated value of their 
money as measured by the dollar 
standard arc causes for great concern 
among manufacturers and linancicr.s. 
Otherwise conditions generally are 
not unlike those confronting us today. 
To provide an income for the great 
army of workers precipitated out of 
employment with the sudden ternii- 
nation of the war, a scheme of out- 
of-work pay was resorted to in the 
United Kingdom. Originally intend¬ 
ed as a temporary, expedient to tide 
over these workers, it threatens to 
become a permanent bonus for idle¬ 
ness at a weekly cost to the govern¬ 
ment in excess of $5,000,000. Dur¬ 
ing the months of May and June more 
than 1,000,000 men and women were 
given this .support from the national 
treasury and notwithstanding the tre¬ 
mendous shortage of labor in the 
metalworking industries, the number 
obtaining government support is in¬ 
creasing rather than diminishing. 

Production Kept Down 

In the United Kingdom the de¬ 
mobilization of the atmy was .speeded 
up to a higher rate than in France. 
The return of millions of these men 
to peace-time pursuits, particularly 
those who have been out of touch 
with civil life for from four to five 
years involves difficulties that time 
alone can solve. In a convparatively 
limited degree, we too are familiar 
with the self-discipline involved in the 
transition of our soltliers from army 
fo civil life and this, in only small 
measure conveys the situation ex- 

AbMntttd from tht pmldcntltl iddnu of A. 0.' 
Buknt It the openlns nulon of the Intenllled 
rnmdnniieii'i Gunentlon end Bihibttliiii, PhUadelphle, 
Bept. 30. 


isting in tlic I'nitcd Kingdom and 
France. 

It has been llic prevailing practice 
Ilf invest gatiirs of i'uli'.sfrial coiidi- 
lioiis abroad to make iiividioas coiu- 
liarisons of production us cimip.ircd 
with that of llie I'nilcd States. From 
the standpoiiit of toii.iavi' ai. 1 iicr 
c.ipita oulinit. partiriil...'y in I'l.' iiutal 
trades, these coniparison- .arc borne 
out by .statistics. However, tln-rc 
must be some underlying reasons for 
the wide divergence ill these figures 
.mil more than a cursory cxamiiialiuii 
revealed the causes. It lias been 
pointed out frequently that restraint 
of output is the brake upon all indus¬ 
try Ilf the United Kingdom and that 
with its removal production could be 
.speeded up to equal that of this coun¬ 
try. Attention also has been directed 
to the lack of labor ii.aving equip¬ 
ment and the need of mechanical ap¬ 
pliances to increase output. 

Difference fw UuyerP Standards 

A more than superficial investiga¬ 
tion of the foundry industry of the 
United Kingdom discloses the effect 
of the restraint of output, which, how¬ 
ever, was removed during the closing 
years of the war and has not again 
been invoked. Mechanical appliances 
are not in such widespread use in 
the casting industry as in this coun¬ 
try. Yet many plants arc modcrnly 
equipped throughout and their prac¬ 
tice is equal to the best prevailing in 
the fouiidrie.s of the United States. 
Then what arc the underlying causes 
for the diflerences in the rates of pro¬ 
duction? Why is the tonnage per 
man for shops engaged in similar 
work so much greater here than in 
the United Kingdom? 

The wide divergence in the stand¬ 
ards of the casting buyers of the two 
countries is one of the underlying 
reasons. The insistence upon high 
quality and superfine finish are two 
requirements that slow-up production 
abroad. The widespread use of dry 
sand molds in the United Kingdom 
and also in Prance, to provide the 
nece.ssary finish demanded by the 
trade, is a large factor in reducing 
the per capita output. Quality and 
finish have been carried to the ex¬ 
treme and at the sacrifice of quan¬ 
tity. In the shops in this country. 



on tile contrary, green sand practice 
prevails ami quantity production is 
the goal to be attained, frequently at 
the expense of finish anil quality. 
'I'lial a happy medium between the 
exlrcmc.s of quality and quantity 
would .serve the purpose cannot be 
(leiiieil, but years of education in one 
direetiiin rannol be divorteil to an- 
olbiT course without an equal amount 
of training. 

Repetition work in this country is 
one of the factors underlying large 
production and it lends itself admir¬ 
ably to the application of all kinds 
of mecbaiiical and labor-saving de¬ 
vices. With us it is not unusual to 
make 50,000 ca'stings from the .same 
pattern and in the automobile trade 
this total frequently is exceeded. Deal¬ 
ing in large numbers of the same unit 
enables the American fouiidrynian to 
equip for quantity production and he 
requisitions for' his use the most 
modern mechanical devices available 
to increase output and reduce cost. 
In the United Kingdom and France, 
repetition work is not nearly so pre¬ 
valent as in the shops of the United 
States. Quantity production of com¬ 
modities is not appreciated in the 
same degree as over here, nor is the 
need for it nearly so great. Until 
this year quantity was not a great 
factor in the motor car industry 
abroad, and even today the largest 
output of the automobile plants of 
both of these countries Is dwarfed by 
the annual production of many of our 
motor car manufacturers. Before the 
war, it has been stated that the total 
pleasure car needs of France was 
only 30.000 per annum. When this 
number is divided among many build¬ 
ers it becomes apparent that repetition 
work among French casting manu¬ 
facturers cannot be developed to a 
very high degree. 

/jjek of Standardisation 

In* addition, the lack of standard¬ 
ization in many of the engineering 
lines reduces repetition work to the 
minimum. Even the railroads are 
counted among the violators of stand¬ 
ards in equipment and the whim of 
the designer too frequently is the 
altar upon which quantity production 
Ts sacrificed. It has been stated that 
manufacturers of sanitary ware in the 
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Uiiili'd KiiiKdoni have i)att<'riis in their 
vaults for several thousand dilTerent 
desinns of bathtubs and it is not un¬ 
usual fur an architect to enhance the 
beauty of his creation by individually 
designed tubs. Thus, the lack of re¬ 
petition work may he assiftued to a 
multiplicity of orders ifor small num- 
hers of castings from different iiatteriis 
and this plays havoc with production. 
Long runs from single iiatterns leail 
to production economies largely ef¬ 
fected by the use of molding machines, 
whereas small orders for castings from 
a variety of models retard the instal¬ 
lation of mechanical molding appli¬ 
ances, reduce the output and are a 
factor in maintaining the uneconomical 
practices of the jobbing sho|). 

To the comparative lack of repe¬ 
tition work ill both the United King 
dom and I'rance must be assigned the 
prevalence of the jobbing .sho)i and 
the large number of small foundries, 
willing, even if not equipped for the 
production of castings in iron, brass 
or steel. However, this scmijob work 
is not without its compensating fea¬ 
tures. It has a tendeocy to develop 
skilled molders, whereas one specially 
shops train men to one operation, not 
one of whom could make a parting 
or cut a gate by hand. Notwith¬ 
standing these handicaps, the mecbaii- 
ical equipment of maiiiy of the found¬ 
ries of the I'nited Kingdom and 
France measure tip to the best prac¬ 
tice prevailing in this eountry. .\nd 
the foundrymen of these countries are 
alive .to the progress that is being 
made . in casting manufacture over 
here. They are anxious to increase 
their pnnluction and to reduce their 
costs and to attain these ends they 
are preparing to install labor-saving 
equipment on an extensive mmIc. 

Sli'fl Casliiii; Manufarturt' 

Steel casting maiinfacturc in the 
United Kingdom was greatly accel¬ 
erated by the war. The output in 
1918 totaled 276,518 tons, of which 
basic steel was only 10,564 tons as 
compared with 265,054 tons of acid 
castings. *1 his tremendous jiredoini- 
nance of acid over basic steel, which 
is in striking contrast to the practice 
prevailing in this country, must be 
attributed, to a large extent to the 
insistence of the army and navy ord¬ 
nance departments for castings made 
by the acid in preference to the basic 
process and also, in a measure, to the 
available ores. The war also speeded 
the installation of electric furnaces 
for the production of steel for cast- 
tings, At the time of the armistice. 
37 were in operation in foundries with 
an actual output of more than 5000 
tons per month and 11 additioii.il were 
being installed which will increase the 
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actual production to 7000 tons per 
month". 

When the war was terminated, elec¬ 
tric steel casting prorluction was at 
its height in the United Kingdom, as 
indicated by the output of 40,637 tons 
in 1918 and compared with 108.296 
tons for the United States in the 
same period. Of the total steel cast¬ 
ing output of the United Kingdom 
in 1918. the electric process accounted 
for 17 per cent against 7.7 per cent 
for the United States, indicating a 
production in [iroportion to the total 
steel casting output more than twice 
as great as that of this country. 

further analysis of the steel 
casting statistics for both countries 
in 1918 reveals striking differences in 
practice. Steel for casting purposc.s 
made in conve-rters in the United 
Kingdom exceeded ojicn hearth pro¬ 
duction by 19,56 tons, the former hav¬ 
ing totaled 116,231 Ions against 113,6.?() 
tons for the latter. In the Llnited 
•Slates, on the contrary, where the 
open-hearth process predominates, the 
production of converter steel last year 
was 1611,844 tons as compared with 
1,140,8,10 tons of open-hearth steel. 
Iti the United Kingdom converter 
steel repiesents 42 per cent of the 
output a« contrasted with 11.3 per 
rent tn this country and open-hearth 
only 41 per rent agaiii-t 80 per cent 
in the United States. ,\mong the 
converter processes employed in 
the United Kingdom the Tro- 
penas leads with 53,6.53 tons; the 
ordinary side-blow process is second 

with 48,8.58 tons and the Stock, oil- 
fired converter is third with 13,075 
tons. Classibed as basic converter 
steel is 665 tons. No records of the 
lirodiiction of steel castings by the 
crucible iiroross in the United King¬ 
dom arc available, and statistics of 
last year’s output in the Uniteil Staie.s 
indicate also that this process is 
liassiiig ill this country. Statistics 
of the steel cisliiig production ot the 
United Kingdom and the United 
Slates for 1918, follow: 

United liiilti'd 
Klniidiim Stales 
Tims Tom. 

.\rid opi'n tiMriii . ina.tai tiai.a.'io 

Basil' oprn-liciirtli . !i,S!i!i Mis ssn 

CmiviTIrr . lIll.Ktl llln.SSI 

KlrrlrU- . tli,li .-.7 IdS.aiMi 

Cnirlhli- .. I sail 

Misivllani'iiiis . 'ipi 

Tot.il . 2til,si8 1,411,410 

Tn many of the English jilants the 
combined installations of cupolas and 
converters are unique, l-'or the pur¬ 
pose of eliminating the handling of 
the metal in ladles from the cupolas 
to the converters, the melting furnaces 
are located on platforms at a consid¬ 
erable height above the door level to 
Iiermit of tapping the iron direct from 
the cupola spout into the month of 
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the converter. Troughs are provided 
for directing the metal into the mouth 
of ether converter, one being located 
on each side of the cupola. 

Following the curtailment ot ord¬ 
nance buying and the cancellation of 
existing contracts in November last 
year, many electric furnaces in steel 
foundries were shut down and the 
production this year will show a ma¬ 
terial decline in the United Kingdom. 
This is due to the high cost of manu- 
lacturing this grade of steel and the 
comparatively limited demand ifor 
electric steel castings for commercial 
put poses. 

Book Review 

I'liuiidry J’rarlin’, a text Inxik for 
molders, students and apprentices, by 
Is. M. I’.-ilmcr; cloth; ,59(1 pages, 5 by 8 
iiH'hcspublished by John Wiley fl 
Sons, Inc., .New ^'nrk. and furnisbed 
In Tiik l•^.ll NiiRY for $3.00 net. 

The second edition of this book has 
just been published, much of the text 
has been rewritten and subject mat¬ 
ter has been added. Tbe additions 
incltiilc a dcscriiition of the rigging 
ami flasks and details the processes 
of securing and pouring molds to 
produce large proiieller wheels eco¬ 
nomically. Other new matter in this 
edition deals with the patterns, flasks, 
cores, molding, setting and securing 
core.s, gating pouring, and testing the 
iron 'for locomotive slide valve cylin¬ 
ders. Additional information also is 
given on casting locomotive super¬ 
heater cylinders, casting lathe beds 
and chilling the ways, making cores 
for gasoline engines and cylinders, 
and molding large kettles. 

-As in the previous edition this book 
goes thorouglily into 'the question of 
molding in its every phase. Green¬ 
sand melding is considered first, and 
methods are described for molding 
irregularly shaped patterns including 
gears. I’it molding, floor molding 
and bench molding also are described. 
Dry .sand work and loam molding are 
fully detailed. After the. subject ot 
making and setting cores is finished, 
the questions of molding machines, 
sand and metallurgy of iron are pre¬ 
sented. Under metallurgy might be 
classed the chapters on iron and il.s 
composition, the treatment of cast¬ 
ings while cooling, mending broken 
castings, and the chapter on the 
cupola and its operation. In the 
back of the book is a glossary giving 
definitions ot foundry terms and a 
number of tables containing useful 
data for the foundryman. 

The S-T Engineering Corp., Buf¬ 
falo, has been incorporated with a 
capitalization of $100,000 to manu¬ 
facture and sell mechanical equipment 










Howto Care for Foundry Equipment 

In Order to Get Anything Like Adequate Production From Labor Saving Ma- 
ckinery It Must be Looked Alter Intelligently, Lubricated Freely 
and Given a Fair Trial 


a MOTOR car has to contend 
with the dust of the road, it 
operates under far lietter con¬ 
ditions than obtain in the 
average foundry where dirt and grit 
attack the bearings of etiuipment. Most 
men make it their business personally 
to see that their automobiles arc oileci, 
but how many give as much thought 
to the care of their foundry equipment? 

It is generally expected that there will 
be a large exodus of foreign labor anil 
probably comparatively little immigra¬ 
tion. The second generation ol foreign 
lalior does not care to go into the 
foundry but prefers the machine shop. 
The decrease of labor and the increa«ed 
demand for better and larger output, 
combined with the growth of the idea 
of the conservation of m.atcnal and 
resources, forces the foundrymaii to 
face new conditions; he must develop 
new methods and (irocesscs and make 
up for the shortage of men by the in¬ 
stallation of more machinery. The ad 
dition of machinery brings with it the 
problem of maintenance. 

Mamifacturer.s realize that they have 
made an investment for capital account 
when they buy a lathe or milting ma¬ 
chine for the machine shop. They in¬ 
stall it in a clean, well lighted shop. 
Each oiieralor is required to keep his 
own machine clean and many shops al¬ 
low special time for this purpose. Ma- 
chini,sts arc trained to oil their own 
machines, and a man is made rc- 
spunsihle for oiling the lineshafts and 
motors. A tool room, with the liest 
mechanics in the shop, is usually pro¬ 
vided to repair the equiiimeiu when it 
lireaks down. 

l•()Ulldry Afaihiiicry Often Ncqleeled 

But this policy docs not seem to hold 
true in regard to foundry machinery. 
In many cases, the machinery is pur¬ 
chased, and no more attention is paid 
to it as long as it runs. The foundry 
process is a dirty one. The sand and 
dust that flies when the molds arc be¬ 
ing shaken out covers everything in the 
foundry, and many foundrymen act as 
if it is useless to attempt to keep ma¬ 
chinery clean. When installing equip¬ 
ment, many neglect to provide a proper 
place for it. Think of installing a mo- 

Abutrart of imper md it the tmnty foimh innint 
Mmentlon «f the Amerlein ITouniliymui'i weoetitipn 
held •( PhlUdelphta Sept. SS-Oct. S. The lulhor, 
0. L. Orlpiei, ii pfeildept of the Griinei Moldiiis 
Muhlne CP., Detntt. 
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tor driven air compressor in the dust 
of the cleaning room! But it is done. 

Some foundrymen allo'v the nig lit 
gang to shovel the sand back covering 
the molding machines so that the oper¬ 
ators have to dig them out every morn¬ 
ing. This delays production and dam¬ 
ages the machines. 

.-\ steel foundrymaii called the maiiii- 
faclurcr of his sand mixer and claimed 
it would not work properly. The equtp- 
mciit manufacturer found that the main 
bearing had not been oiled and the 
brass was nearly worn out, yet fli.; 
fuundrymaii wanted it replaced free ol 
charge. 

If an aiilomoliilc begins pounding and 
the garage man has to put in new rods 
or bearings, the owner does not expect 
him to replace the parts and throw in 
the labor because the macliine was jiiir- 
chased from bint. 

The change in folmdry methods 
caused by the introJiiction of ma¬ 
chinery is calling for meclianical train¬ 
ing that was not necessary with the 
old floor methods. Too many foundry- 
men depend on their hunches that the 
equipment is all right or not. Often 
when foundry suiierintendcnts and fore¬ 
men are changed, the entire equipment 
is changed. This is an economic waste 
which rcarts seriously on the industry. 
Equiiimcnt is often condemned when 
it only needs a little intelligent rare. 

Many foundries buy equipment for 
certain work and when that is com¬ 
pleted, the equipment i.s taketf out into 
the hack yard and allowed to rust. 
When it is needed again il is found 
to he ruined. A little care in covering 
it up and slushing with grease would 
save thousands of dollars every year. 

Others, when their molding machines 
are out of service, .allow bottom hoards, 
old shoes, shirts and all .sorts of trash 
and dirt to acrtinnilale on them. When 
a job comes that could be run on the 
machine, it is too much bother to dig 
it out. 

The logical and cheapest way to re¬ 
duce the foundryman’s worry is to hire 
a competent master mechanic or up¬ 
keep man to look after the mechanical 
details of the equipment in the foundry, 
as is done in rolling mitU, machine 
.shop.s, paper mills, etc. 

Fully 95 per cent of the trouble with 
foundry equipment is due to improp<" 
lubrication. Where it is pos.sibIe heavy 
grease should be used on revolving 


shafts as it will form a collar of grease 
outside the hearing, making the finest 
dust protector possible. On some slid¬ 
ing surfaces oil handrammed molding 
machines, ordinary plumbago or facing 
makes an excellent lubricant as the sand 
doe$ not stick to it. One superintendent 
experimented with different oils on his 
molding machines and found that the 
fuel oil used in melting furnaces washed 
the sand out of the sliding surfaces 
.and had enough body to properly lubri¬ 
cate the surfaces. 

Xi'Z'cl Melhnd Jnsiiren Oiling 

The complaint is heard that the men 
do not seem to take the interest in their 
work they formerly did. In order to 
have some check on the man in care 
of machines, one foundry has installed 
a watchman patrol system with a key 
at every important hearing, machine and 
motor. 'The oiler cariies the clock, 
which he must, ring at every station. 
By this clock record, the superintendenr 
at least knows that the oiler has vis¬ 
ited each plac'. 

When a molding machine is out of 
service iti this plant, it is cleaned up- 
and boxed to protect it from dirt. 
The boxes are arranged to be easily 
t.'iken apart and stored when not in 
use. 

An automobile foundry realizes that 
the operators do not take care of the 
inachinc.s or patterns properly, so when 
the day’s work is finished, one man- 
blows off, cleans and oils the molding 
machines. .\ second man cleans the 
patterns and puts a tarpaulin over the 
machine So the dust will not get into 
the machines. These measures insure 
that the machines will he ready next 
morning for the scheduled production. 

Enlarges Malleable Sbop 

The I.ink Belt Co. is making an 
addition to its Iteliiiont foundry at 
Indianapolis, in order to take care of 
increasing demands for malleable iron 
chains. The new building will be 
about 70 x 400 feel. The company 
intends cvciitiiall.v to install two fur¬ 
naces in this building, but at prc.scnt 
only one furnace is being erected. 
Thi.s furnace will be of 1.5 tons capac¬ 
ity instead of 10 ‘tons like the pre.sent 
furnaces. Additional foundry equip¬ 
ment to handle the increased melt is 
being purchased and installed. 


m 



Making Castings for Giant Lathes 

MammotK Machine Tools Required for Machining Hu^e Guna Demanded Ex¬ 
ceptional Skill in all Processes — Precision Attained in 
Castings for Super-Gun Lathes 


ISTrCATF.I) as wc an' I'asiings tna<Jc fur spi'cial gtiri lathes. The niachiiics--lhe world’s largc.st lathr- is 
to the .siiipciidous iiniubcrs niachiiios mentioned were descrihod a.s roprodneed, l-'in. 2. It may be noted, 
t ■■"•d mamnioth machinery of l()2-ineh Kim lathes, .some of a number that the inaitt castings rcf|tiired are 
the great war, n-reieing ordered from the Niles works of the the headstock base, the cap-easting for 
each new revelalion of engineering Niles, rtetnent. Pond Co., Hamilton, the headstock, the bed scctiotis and 
accomplishment with espressioiis of it. It now is possible to present some the boring-lieneh scctiotis. On account 
admliMlion grown meaningless throiigh further details eoneerning these lathes, of their si/e. intrir.ary and the im- 
reileralion, it is donhlful if any ijear and the fomidry problems connected jierativc need for perfect sttrCaces where 
perception of details is registered, with btiilding them. Over two years nnuhined, the production of these cast- 
We read of the hnndreds of ships, Ihi’ .igo the navy department ordered four ings involves interesting foundry prac- 
thousanils of guns, the inillioiis of tjee. 

rides and the hillioiis of grenades 
which were ni.ide, and focus tipon 
these item-, wdtirh are only the niea- 
.stirc of aeconiplishnicnt. (Iroupid 
behind these visual markers which 
serve only to gage the treinendons 
force of niodern war is an nilinite 
power of shop activity which the 
mind does not readily conceive. I'evv 
indeed are those wdto think back of 
the linished engine of war, and an¬ 
alyze the factors which went to make 
it. 

It is vlilTicnlt to a],i>raise at true , . , . . 

. , . I I'oiis are bolted together to make the 

value the great amount of prepara- ,_RAM.M,N,i tiiK LAST OP POUK PAIITS complete boring-bench, which carries and 
tion which goes into equipment ncces- oP A Bun SKtrioN— ,notk tiik ciibcks , ,, , 

sary to manufactitre war munitions. uuiATiNO TUB suoMKNT PATTBBN AT A dts the boring bar. 1 he lathes have 

Kach truck, each gun, each tank or no tatlstock, bnt are provided with a 

tractor represents a cumulative effort of these great machines for boring large o stcacy-resU in which the work 

starting with the design and con- guns. These were specified as 102-inch 1? .* ® ar travels forward, 

struction of the tools to build it, swing. Later 11 lathes with 120-incli “'■ing-bciich, and headstock 

and often this preliminary work in swing were ordered and finally a repeat 1* appreciated, must 

itself is stupendous. order was placed for four of the latter «-'*>'> close tolerances to allow 

Consider one of the largest naval size mentioned. This work has engaged '"“chining to the precision which is de¬ 
guns, ponderous and imposing, but fin- the main efforts of this great foundry tools, 

ished to the ultimate of precision. The contimtously for almost two years. A Siniilaritv permits the bed sections 
engineering skill and workmanship upon drawing of one of these mammoth *•" inolded from the same patterns 


I he headstock base eastiiyg weighs 
about 70,(10(1 {Hiiiiids, each of the boring 
bench Mctions weighs over -I.I.OtKJ 
pounds and the bed scelions are front 
(i8,000 to 7.1,000 pounds in weight. Ivarly 
in the present year IJ of the head- 
of the boring bench eastings had been 
made and machining pruvcil them to be 
structurally perfect. 

.•\s may be seen in I'lg. 2, the bed 
of the lathe is iormed by seven sec¬ 
tions, which when bolted together 
stretch out over 200 feet. Three sec¬ 
tions are bolted together to make the 
Pto. I-RAMMINO TIIK LAST OP POUK PAIITS complete boring-beiich, which carries and 
OP A BUn SKCTION—,N0TK TIIK CIIPXKS „.,:,t„„ ,1,. u -I'l i o i 

lAiCATlNO TIIK SKOMKNT PATTBBN AT A K'"dcs the boring bar. 1 Itc lathes have 

no tailstock, but are provided with a 


it is evident. It represents 
a definite accomplishment 
which is apparent even to 
the casual observer. lUit 
greater than the gun itself 
is the tool by which it is 
machined. In tlie April, 
1918, issue of The Foundbv 
a description was presented 
covering some of the main 



with the proper conjunction pieces. 
The four sections at the headstock 
end of the machine are the jame. 
They are 10 feet wide and from 30 to 
35 feet long. The remaining three 
bed-sections are only 6 feet wide and 
about the same length. 

The bed-sections are all molded 
in pits. A preliminary bed of coke 



View LooHing atthe'/Vead 
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for warpiiijf in the bed castini; •< ft 
cools. The T-slot shown in the cen¬ 
ter cliaiinct of the base in the crosS- 
section prrscntcd obstacles to the ustiaf 
method of coring. This slot, shown 
at C in Fig. 4 is machined on all sur- 
facc.s awl must be sound throughout. 
Any system of coring to provide this 
slot would have been subjected to, a 
tremendous crushing force from the 
weight r>f metal above, and cooling 
strcssc.s would have jeopardised the 
overhanging section. It therefore was- 
decidc<I to cast this portion solid as 
shown by tlie dotted line and machine 
the slot entire. 

The great lifting force which one 
of these sections c.'ccrciscs will be ap¬ 
preciated from the amount of area 
whicli is shown in the finished casting. 
To counteract this force, an ingenious 
system of weighting is used. This may 
be understood iiiore readily front Fig. 


is laitl I'pon this heap sand is 
placed and leveled to the same height 
as the straight-edges in the bottom 
of the pit. Sweeps are ne.xl em 
ployid to form grooves for core prints 
between I lie straight edges. A see- 
tional pattern then is moved ai tug. 
resting upon the straight-edges as 
shown ill I'ig. 1 and lined by checks, 
.'1.1, whirti fit the print grooves. The 
pattern is moved forward four limes 
and rammed successively until the outer 
contour of the bed section is formed. 
The inner webs, and channel sections 
are formed in dry sand cores, which 
are made seitarately in core boxes, pro¬ 
vided with stop-offs to give the dc- 
sHred length. These are praetieally 
cover cores. As the bed sections are 
molded with tile ujiper or maehined 
face down, it is imperative that there 
shall he no chaplet marks in the stir- 
face. For this reason it is necess.-irv 
to snspviid the inner cores from the 
(op and liaiig them on the cover cores. 
This method of coring is illustrated 
at fl in I'ig. 4. Straight cure arbors 
are used, and are wired together at 
right angles to suiiport the hanging por¬ 
tion of the core upon the flat cover jior- 
tion. The cover cores are ontlineil by 
dotted lines in Fig. 4. The bars which 
supiiort the hanging cores, also may bo 
noted in Fig. .1, which shows one of 



4 -I'LA.N ANII SKCTKlNAI. VIKW Ofi' UKD SECTION- THE SYSTEM W COtUNQ tS INUICATSU 
ItV TIIK IHI1IT1J I.I.NES l.\ THE .SKCTKIN /i H 


the bed sections as it came from the When (he cover-cores are placed 
sand. i\ .t-i incli dip is provided at over the entire iwdd, a scries of ratl- 
the center of tlie mold hi compensate way rails are laid longitudinally so 



rEQUIBGD to PORM the bed, while three SEnMENTS BOLTED END TO E.VD SERVE TO BUFFORT THE BORING BAR WITH ITH SS-FOOT UtAVEIiaB 
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KlU. 5—8Y8TKM OF WF.inilTINa THE HEAVY PIT MOLDS FOR POIIRINO-THK WKIOIITS ALL ARP, SUPPORTED ON IJNTELS AT A SAFE DISTANCE 

FROM THE EDHE OF THE MOLD 


that rach separate core has a bcariiiK 
aKainst two or more rails. Then cast- 
iron lintels are laid alo'iiKside the iiiohl. 
5 or 6 feet back from the eilRc. Upon 
these are placed the transverse weiRlits 
.shown in Fij;. .'>. These e.slcnd across 
over the mold and upon them is piled 
a series of weiRhts as shown. This 
arratiKemcnt allows me entire weiEht- 
iiiK system to he carried upon the lin¬ 
tels aloiiK the side, so that there is no 
datiEcr of crnshinE in the sides of the 
mold, nor the cores. The rails restiiiR 
upon the cover cores are we Itted I'lrmly 
aKainst the weiRhts ahove, so that aiiv 
liftinR force is transmitted to and 
resisted hy the weiRhts. The cast-iron 
blocks iise<l weiRh from 8 to IZ tons 
apiece, and are provided with side hiRs 
to which the crane chains may be at¬ 
tached (or handling them about the shop. 


In pouring the bed-section molds, metal 
enters the mold from both ends simul¬ 
taneously. One of the nmner-boxes is 
shown in I'ig. A similar bo.\ is 
located at the far end of the mold. 
Two nmners lead to the bottom of 
the mold at ^ach end and from this 
point the metal flows aloiiR the main 
channels at the center, around the outer 
walls and up until the entire mold is 
tilled. I'iight risers are used, each 4 x 
(i inches. This liberal riser capacity 
is an additional insurance of sound 
metal. 

Metal is tapped from two of the 
three cupolas with which the fomnlry 
is jirovidcd. Three lailles are u.sed in 
pouriiiR. The metal is started at one 
end from a 2.s-ton ladle. Over the 
center of the mohl a second crane holds 
ready a lO-toii ladle, while at the op¬ 


posite end a third crane holds and 
lionrs a 10-ton ladle from which the 
second rnnner cup is served. As the 
first 10-ton ladle is emptied it is swmiR 
away and the reserve ladle over the 
center is hroURlit in iilace and tilted 
to continue the pouriiiR as nearly with 
out interruption as is possible. 

KemoviiiR the gates and risers from 
these large beil sections constituics a 
problem. It is sometimes found that 
althoURh liberally nicked around the 
base the ordinary sledge does not serve 
to jar them loose. In this event a 
2(X10-pound weight is suspended from 
one of the overhead cranes and placed 
against the offeiulmg riser. 'I'w'o men 
then (lull it b.ack as far as possible 
and allow it to swing and .strike the 
riser. The inertia force usually is suffi¬ 
cient to break the head from the cast¬ 
ing. 

The iiroccdnrc in molding the boring- 
bench castings is somewhat similar to 
that employed on the bed-sections. In 
this case the pit is prepared with the 
sub-bed of coke and the surface of 
sand, swept level with the straight¬ 
edges in the bottom and a central re¬ 
cess running the entire length of the 
mold is bedded in to receive the core 
print. I-ight sectional patterns with 
loose pieces shown at the side of the 
mold in Fig. 6 then are placed and 
rammed. As may be noted the boring- 
bench is molded with the sliding sur¬ 
face up, in an inverted position to 
that which it occupies when assembled 
in the machine. With the pit portion, 
or drag half of the mold rammed, two 
large flasks are placed to form the 
cope. These are barred, rammed tn 
position, and eight liberal risers are 
formed, one being placed over each of 
the “wings,” or slide-arms, of the bor- 



FIO. 0—MOLD FOR BORlNfl-BENni HEUTION WITH ONE PABT OF THE COPE REMOVED—DKAWiNQ 
THE LOOSE PIECES WHICH FORM THE WINOS 
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ing bench. The corners of the flasks 
then are located by stakes; the two 
cope sections are removed and set upon 
supports which elevate them above the 
floor to a IieiKht of about .1 feet. Cor¬ 
rugated iron sheets then are placed 
about the sides and the copes are dried 
by a charcoal fire. 

A nurtiber of cores arc used to form 
the central cavity. These cores are sup¬ 
ported upon prints in the bottom of 
the mold box section of the boring- 
bcnch casting. The complete assembly 
of cores is shown in Fig. 8. The cores 
for the side-arms are supported at one end 
by the central core and on the under side 
by core prints which rest on the bottom 
of the slide-arm recesses. All cores 
are provided with ample vent openings, 
filled with coke and protected from 
inflowing metal by the rings of fire¬ 
clay and sand shown about each of the 
core-vent openings in Fig. 8. Two 
pairs of draw-gates each fed by a 
common rtmner are used to pour the 
boring-bench castings. Each gate is 2 
X 2 inches, and a 4 x 4-inch sectioir 
is i>rovidcd in each of the risers. Two 
H-ton ladles arc used to pour simul¬ 
taneously from opposite ends. 

The beadstock castings pre.scnt the 
most complicated i)robli-m in molding. 
The drawing reproduced as I'ig 12, 
.and the two views of the casting shown 
in Fig. 11 illustrate the intricacy which, 
when combined with great bulk, make 
this piece the most ditficult to mold. 
These great blocks, weighing over 70.000 
pounds, support ami, with a lighter cap¬ 
casting, house the turning mechanism 
for the huge lathe. It was found ex¬ 
pedient to mold them with the upper 
surface down, to aid in coring the 
lower half of the driving-gear housing, 
shown at P. This feature necessitate<l 
a draw-back about the corner in which 
this portion was molded. This method 
was developed by the foundry superin¬ 


tendent, I.ouis Hadcn, who has been 
largely responsible for the success of 
this large lathe work. 

The pit first is preiiarcd as in the 
case of the other castings for the heavy 
lathes. An additional sjiace is allowed 
around the corner in which the draw¬ 
back is to be formed, tsheeting is set 
oil along the three walls of this por¬ 
tion of the pit, .and inside of this and 
held apart irom it by wedges is a 
second lining of sheeting. A heavy 
plate with lifting rods is placed in the 
bottom of the pit, occupying prac¬ 
tically the position shown by the dot¬ 
ted lines in I'ig. 12. A bed is pre¬ 
pared in the customary manner, and 
the pattern pieces arc set. 

A parting i.s formed dividing that 
portion of the mold which overhangs 
the lifting plate from the rest of 
the mold, but with this exception the 


mold is rammed in the usual manner. 
The cope flasks next are set, rammed 
and removed. The wedges between 
the two walls of sheeting then are 
removed, and the plate carrying a por¬ 
tion of the mold surrounding the 
driving gear housing is drawn back 
and lifted from ^ the pit. The cores 
now are placed without difliculty and 
the portion of the mold which has 
been lifted out is replaced and sand 
is rammed solidly back of it. 

Another difficulty is encountered in 
placing the cores m the heavy frame 
section shown at li in Fig. 11. The two 
outer and center walls are pierced by 
circular openings which arc on the same 
line, and these openings have hubs or 
bosses extending from the walls to 
give additional support and rigidity 
to the motor drive shaft of the lathe. 
To accommodate these hubs, it is neces- 
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sary t<i split tlic inner cores Iiorizon- 
tally. Tliis allows the core forniinK 
till- circular opcninKs thronsli the ihree 
walls to be made in one piece and in¬ 
sures the alignment of the three holes. 
The lower halves of the Inner cores 
are held up by prints which extend 
through at the points /'. and are sttp- 
ported laterally by iirinis earryinn 
throuKh to the side of the mold. The 
larger recess shown at (/ with the inner 
hub are formed from cores. 

The percentage of loss in these 
headstocks has licen prai'tically nil. 
Four risers, 0 x t) Inches in sire, are 
provided in making these casting's. The 


intervals, cither by the workmen on 
the floor or by the nit;ht-\vatchnian, in 
order that all portions of the mold may 
be drir<l evenly. 

It will be appreciated that gooil 
metal and high pouring temperature are 
necessary to assure sound castings on 
this class of work. The aver.ige analy ¬ 
sis .showed about Z per cent silicon, from 
0.50 to 0.55 (ler cent manganese, 2.d0 
per cent graphitic carbon, 0.,5‘> per cent 
combined carbon, 0.J12 [ler cent pho.s- 
phorns and 0.10 per cent sitliihur. Three 
large cupolas, built by the (ircdeccssors 
of the Whiting Foundry Kipiipmcnt 
Co,, Harvey, 111, procide ample capacity 
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metal is poured into two draw gates 
located at opposite corners. 

The molds for the hed-sections, hor- 
ing-bcnches and headstock ■. arc all 
blacked thoroughly before drying with 
a preparation of plimihago, talc and core- 
wash. After hlaekiiig, each pit mold is 
covered with strips of corrugated iron 
and two or more oil torches, placed at 
opposite ends, serve to skin-dry the mold 
in about live hours’ time. The torches 
are moved ahoiit fivm iilacc to iilace at 


for this heavy work ami in addition 
for a variety of medium and light cast¬ 
ings iieedeil in tfie company's tool build¬ 
ing shops. The ctipolas are lined to 
48, til) and t)8 indies, respectively. Dur¬ 
ing the war, with the stress of hurried 
proiliictioii, this foundry melted about 
75 Ions per day. 'I'hc production since 
has averaged (lO to fi5 tons jicr day 
on all chisses of work. 

(ireal elficiency governs the handling 
of iiialenals to the cupolas, as well as 


carrying the metal to the pouring floors. 
The storage yard which adjoins the 
foundry building is served by two 10-ton 
Xiles cranes. One of these commands 
the scrap, iron and coke piles. The 
other reaches over the sand storage. 
•\ 25-toii crane extends over the yard 
wliere many of the finished castings 
await transportation to the machine 
.sho|>. \n ingenious feature has been 
provided to obviate the use of timbers, 
which usually are employed to prevent 
castings from rc.sting on the ground. 
Concrete walls have been built which 
are elevated about 6 inches above the 
ground. These are about 12 inches 
wide and the edges are formed hy 
the corners of angle bars wliicli are 
tied together at intervals by bolts em¬ 
bedded ill the concrete. The walls pro 
vide a permanent fnundatiuii ujion which 
til pile the castings until m.'edcd, and 
are protected from chippin.g and abra¬ 
sion hy the angle-bar edges. 

The cupola materials are handled by 
tlio crane frem the storage yard to an 
ch-v.ited platform at the same height 
as the charging floor, hut outside the 
building. Trays bolding from 8000 to 
lO.OIK) gioiiiids are used to convey the 
.scrap and pig iron to tlie outer iilalforin, 
where they are lowered upon light 
trucks . 111(1 wheeled to the charging 
floor. Merc the mixtures arc ni.idc in 
light charging cars which run from 
floor scales to the cuiiola doors Cans, 
holding about 135 pounds each, are 
filled with coke at the yard pile. Six- 
lecii of these are gilaced uiion a plat¬ 
form which is picked ui> by the yard 
crane and swung to the elevated plat¬ 
form where it is placed on a truck 
and wheeled in to the charging floor. 

Care is taken to have a great quan¬ 
tity of sand in storage at all times in 
this plant. Ten roofed yard bins of 
loo tons rapacity each, girovide f.'icili- 
ties for reserve and allow the company 
to ship and fill its reciuircmcnts before 
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November of each year. Thus no sand 
is shiiiped in diiriiiR bad weather, and 
that which is at hand has an oppor¬ 
tunity to dry and condition before it 
is needed. A 700-ton bin inside tlie 
foundry supplies the daily needs and is 
kept fdled from the outside sheds, h'roin 
this bin the sand is wheeled and .shov¬ 
eled into a disinlCRrator which breaks 
the lumps. It drops from this maebine 
upon an elevating conveyor which car¬ 
ries It to a revolving riddle type .Stand¬ 
ard mi.s.er through which it travels am! 
drops into a hopper. This liopper emp¬ 
ties upon an elevating eonveyor which 
carries the sand up and drops it into 
overhead .storage bins. Drop shutters 
in these bins allow the sand to run 
into steel boxes in which it is convejed 
to the various parts of the foundrj as 
needed, or upon heaps bene.ath the bins 
adjacent to the light molding floor. 

Jeffry storage-battery trucks with 
trailers are used to carry the sand from 
the side bay to the main floor whire 
it is iiicked up by cranes and ])laced 
when- needed. The trucks also arc 
u.sed to move ladles of metal from the 
cupolas to the side floor bay. 

It will be realized that this plant 
must be unusually well e(|ni|iiH'd with 
cranes. The central floor where the 
heavy work is handled is served by 
three .lO-ton overhead, girder type 
cranes, and three fi-ton traveling jib 
cranes supported and traveling along the 
line of coIiimn.s separating this floor 
from the two side hays. Two of the 
three JO-ton cranes are required to 
pull the large lathe sections from the 
sand and to convey them to the clean¬ 
ing floor. 

Over the side bay in which the cast¬ 
ings up to 20,000 pounds or "medium" 
work is handled, are four 10-ton Niles 
overhead girder-type cranes and six 
5-ton traveling jibs. The latter are 
in constant service, moving flasks, 
boards, and sand and rolling-over 
or closing molds. The overhead 
cranes are used for all pouring work 
on this floor. 

The Niles foundry is remarkable 
for its exceptional lire prevention fea¬ 


tures. AJl floors in all departments 
have complete .sprinkler systems. It 
would seem that this would be un¬ 
necessary precaution in the main 
foundry building with its steel-frame, 
brick-wall constniction, where no 
wood flasks and little other material 
of inflamni.'ible nature is used. How¬ 
ever. the wisdom of the measure was 
proved while one of the large lathe 
castings was being poured. 

Two ladles, were in action, each 


frame. Through some error one 
craneman allowed the bottom of a 
ladle to rest upon some object on the 
floor, with the result that it swung 
suddenly around and tore the control 
wheel from the grasp of the man 
who was pouring. This allowed the 
metal to splash as the ladle swung 
from side to side, and immediately a 
column of flame drove the craneman 
above from his cage. However, a 
sprinkler head was touched off, and 


the descending column of water pro¬ 
tected the men and allowed them to 
approach and reach the ladle wheel. 
Another workman climbed to the 
crane rage, and while others stood 
and threw water over the workman 
handling the ladle, he stood on 
boards hurriedly thrown upon the 
metal upon the floor and completed' 
the pouring. The ca.stiiig was saved. 

Ill the four-story pattern storage 
building adjacent to the main found¬ 
ry building are stored thousands of 


patterns for the great variety of 
machines which this company has 
built. Here, too, the sprinkler sys¬ 
tem confined an incipient Are to one 
shelf section not over 20 feet square, 
where the entire building was jeopardized. 


The Lincolnville Mfg. Co., Lincoln- 
ville, Kans., are preparing to build a 
foundry fo manufacture castings for 
an air-cralt motors as well as other 
gray-iron castings. 


Conti oiled by hand wheels on the ladle 



FIG. 12 VLAN ANII REOTIO.NAL VIEWS OF THE HEAPSTOCK CASTING WITH THE AREA INCLUDED 
IN THE DRAW-BACK lNmrATI';D 
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Suggested Improvements 
on Converter Wind Box 

Changes in the construction of the 
wind box on side blow hesseiner con¬ 
verters as shown in the accompany¬ 
ing illustrations have been made the 
subject of a patent by y\lbcrt Rom- 
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nielaerc, South Vancouver, llrilish 
Columbia, Canada. 

The objects of the invention, as 
claimed by the inventor are: (1) To 
provide a converter of tins type 
with a wind box having a knockout 
back. This is accomplished by cut¬ 
ting away the shell of the vessel the 
full area of the inside of the wind 
box, thus providing a space, whereby 
the refractory lining may easily be 
removed or replaced. (2) To provide 
a wind Irox having a number of 
tuyeres leading therefrom, these tuy¬ 
eres being arranged at different angles 
with respect to one another so a.s to 
produce a rotary movement of the 
contents of the converter, by means 
of which different portions of the 
molten bath arc brought successively 
under the oxidizing action of the air 
blast, thus providing a uniform dis¬ 
tribution of the air and preventing 
over oxidation of molten contents at 
any one portion. (J) To provide a 
wind box with openings or peep holes 
so arranged that the contents of the 
converter m,iy he viewed through the 
tuyeres witlwiut necessitating the sus¬ 
pension of the blowing operation or 
the tilting of the converter and the 
removal of the cover. (4) To pro¬ 
vide for Jjtc removal of obstructions 
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in the tuyeres. This is accomplished 
by means of doors in the wind box 
cover through which a rod may be 
thrust to clear the obstruction. The 
doors open inwardly and therefore 
the. internal pressure normally tends 
to keep them closed tightly thus 
preventing leakage. 

Organize New Export 
Corporation 

For the group development of the 
foundry equipment export trade under 
the provisions of the Webb act. the 
Foundry liquipment Kxport Corp. has 
been organized to engage in the sale 
of all kinds of foundry supplies, 
cc|iiipineut and accessories required by 
casting manufacturers. Tlie corpora¬ 
tion has been incorporated under the 
laws of Delaware with a capital of 
$.‘iO,(IO(l. A temporary office has been 
established at room 114, 40 Wall 
si net. New York. The following 
roiupaiiics arc stockholdirs of this 
ixport corporalion: 

.Xmericau F'oundry lu|iiipmeiit Co., 
\ew York, sand cutting machines 
anil sand blast equipment. 

liriiiu’s .Molding Nfacliine Co., De¬ 
troit, niolilMg miicliines. 

.•\rc.'itle Mfg. Co, Freeport, 111., 
molding .uachines. 

.\mcrican Molding Machine Co., 
Terre llanto, [nd., molding niacliines. 

S. Obermayer Co., Chicago, foundry 
equipment .ind acces.sories. 

Huch Foundry Equipment Co., 


York, Pa., molding machines and 
foundry accessories. 

National Engineering Co., Chicago, 
sand grinding cqtiipnieiit, grinding 
pans, etc. 

F'. J. Woodison Co., Detroit, mold¬ 
ing macliiues and foundry .supplies. 

Whiting li'ouiidry Equipment Co., 
Harvey, 111., sand blast equipment. 
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cleaning room machinery, furnaces, 
cupolas, etc. 

J. W. Paxson Co., Philadelphia, 
sand blast machines and other foundry 
equipment. 

Officers of the Foundry Equipment 
F^xport Corp. follow: Col. T. S. Ham¬ 
mond, Whiting Foundry Equipment 
Co., .president; T.. L. Munn, Arcade 
Mifg. Co., first vice president; E, J. 
W'oodison, E. J. Woodison Co., sec¬ 
ond vice president; V. E. Minich, 
American Foundry Equipment Co, 
treasurer, and S. T. Johnston, S. Ober- 
niayer Co., secretary. The e.xecutive 
committee consists of R. S. Buch. 
Huch F'oundry Fiquipineiit Co., V. E. 
Minich, C. L. (irimes. Crimes Molding 
Machine Co., S. T. Johnston and the 
president. Alba B. Johnson Jr., Mor¬ 
ris building, Philadelphia, has been 
engaged as manager of the corpora¬ 
tion. After completing an initial 
-urvey of the products manufactured 
by the storkholders, he will go to 
luirope where headquarters probably 
will be established in T.ondon and 
from wliicb European operations will 
be conducted. 


Collapsable Core Prevents 
Cracking Castings 

fly }f. H. Diller 

Qui'slion - We are making a number 
of cast-iron rings which must he chilled 
on ihe inside. In making these rings 
we have used an iron core. This chills 
the iron satisfactorily but the rings all 
break owing to shrinkage. Please tell 


us how to get the chill without crack¬ 
ing the casting. 

Ansik'cr —We would recommend that 
you use collapsible iron core with ar¬ 
rangements for ivithdrawing the core as 
soon as the metal in the casting is set. 
A few trials along this line will roon 
establish tlie length of time which should 
elapse before removing the core. 
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Copper Diffuses Through Cast Iron 

Annealinif Experiments With Copper Oxide Packing Show That Copper Penetrates 
Into Malleahle Iron—Gray Iron Afiected DiKerently—Graphite Changed 
So That It Appears Like Temper Carbon 

BY H. E. DILLER 


X N experimenting to ascertain 
the effect of different oxidiz¬ 
ing packings on annealing 
malleable iron a bar was 
packed in copper-oxide packing and 
annealed at 1000 degrees Cent. When 
the bar was taken from the furnace it 
was found that the copper oxide had 
been reduced to metallic copper and 
melted and that it had penetrated into 
the iron. An average sample of the 
bar showed that the carbon had been 
reduced from 2.70 to 0.60 per cent and 
there was 21.4 per cent copper. 

A micrograph of this bar showing 
black blotches of copper all through 
it is seen in Fig. 1. A test showed 
a strength of 68,200 pounds per stpiare 
inch and an elongation of 1 per cent 
in- 2 inches. It was thought that the 
high percentage of copper would ma¬ 
terially increase the comlnctivity of 
the metal but this was proved to be 
not so by a test which" showed the 
resistivity was 17. which is approxi¬ 
mately 10 times that of annealed cop¬ 
per. 

lionie time after this first experi¬ 
ment other tests were made of a 
similar nature. In the second trial, 
however, the test pieces were packed 
in J-inch pipes with black copper 
oxide and the pipes were placed on 
top of the pots in a regular anneal¬ 
ing furnace. The pyrometer in the 
furnace did not register above 925 de¬ 
grees Cent, but the copper oxide was 
reduced and the copper fused to¬ 

Abatrtrl of a papor preaonted at the Fhttndetphla 
meeting of the American Foiindrymcn's aBaociatton. 
Sept, snaict. S. The author. H. K. nillcr, Is 
aaaoclate editor of Tile Foukdkv. 


gether, although it had not been com¬ 
pletely melted. 

In the second experiment the bars 
were heated approximately 100 degrees 
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Cent. lower than the temperature 
reached in the first experiment and 
the results were somewhat different. 
When the bars were cut cross-wise at 


different places no copper was notice- ) 
able except in the center near the 
middle of the bar, and close to the . 
edge all over the bar. » I • 

Fig. 2 shows the cross-section at 
the middle of a bar. Fig. 3 is a 

micrograph taken at the outside edge 
of the cross-section. The dark por¬ 
tion ill the upper part is copper. The 
white at the bottom is ferrite and the 
dark places toward the center are 
pearlite. The band of lighter ma¬ 
terial is a heterogeneous mixture of 
ccineiitite, pearlite and ferrite. The 
structure here is more like a com¬ 
plicated liigh-carbou steel than like i 
malleahle iron. 

The dividing line between the areas 
/■I and M, Fig. 2, is shown in Fig. 4. 

The white portion is copper and the 
dark particles are iron. It can be 
seen from this micrograph how thor- ^ 
oiighly the iron and copper arc knitted 
together. Some iron particles were dis¬ 
tributed through tl!e copper just as some 
of the copper penetrated into the cast¬ 
ing. 

The structure of section h. Fig. 2, is 
similar to that usually found in mal¬ 
leable iron. No particles of copper .were 
found in it. In the area C just inside 
of the section /? there are a large num¬ 
ber of small copper areas in a matrix 
of high carbon steel. In this area oc¬ 
casional patches of white ferrite arc 
found. One of these patches of ferrite 
is shown in Fig. 5 which also shows 
the copper scattered through the dark 
matrix. As the copper color docs not 
show in the illustrations as it did to the 
eye under the microscope, so the micro- 
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graphs dn not bring out the copper as 
clearly as a direct view of the sample 
would 'lo. 

The elTect of copper oxide packing 
on the inatleable iron bars created a 
desire to find out what influence it 



(I- CROSS SECTION OE (iRAY-lllON BAB 
ANXKAI.K1) IN CUPI’EK-OXinK PACKlSfi 

would have on gray-iron annealed in it. 
Therefore gray-iron bars the .same size 
a.s the malleable bars which were treated 
were packed and annealed in the same 
way as the malleable bars. 

The rc.sults were quile different in the 
case of gray iron than in the case of 
malleable iron. Tbi.s i.s illustrated in 
Fig. 6 which shows a cross-section of 
one of the bars. Three distinct areas 
can be seen. The area .-f contains all 
of the Copper. There* is a thin layer 
of copper on the outside and next to 
this the copper is \cry finely divided 
and is in the form of drop.like areas 
surrounded by a matrix of iron. This 
matrix has a peculiar stnictitre and is 
more like steel than it is like gray iron. 
The line between W and It, Fig. b, is 
shown in big. 7. The dark area is the 
portion eontaining the eopper. The light 
liortion in the same figure re|>resents the 
structure of the section marked It in 
Fig. 6. The .same .structure is seen in 
the upper section of Fig. H. which is 
part of the dividing line between areas 
Jt and ('. This stnielnrc is almost like 
the strueinre of malleable iron in its 
ajipearame under the microscope. ' but 
scattered through it can occasionally 
be seen llake-i of graphite. 

The center of the bar Fig. (), lias 
the sliueturc of unchanged gray iron. 
This is shown in the lower .section of 
Fig. 8. 

W. K. Kucler of fh<‘ research labora¬ 
tory of the General Electric Co., 
Setu'iiectady, N. Y.. who made the 
micrographs f<.>r this pajicr, said in re¬ 
gard to the changed structure of the 
gray-iron bar; "The only explanation 
which I can give for the peculiar struc¬ 
ture shown is** that the entire material 
up to the dividing line between A and 
ti. Fig. 6, was in a semimolten condition, 
and while in .this condition the copper 
oxide lyecame mixed with it and the 
oxygen was given up by the copper and 
united witli tlic graphite. The changing 
of graphitized carbon to temper carbon 
in section B is very unusual and until 
this experiment I did not think that this 
change could be brought about short of 
acttiai Isision.". ' 
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Chain Belt Go. to Build 
New Plant 

I’lans of the Chain Belt Co., Mil¬ 
waukee, whose stockholders recently 
voted to increa.se the capital stock 
from ?1,00().000 to $2,800,0(10, contem¬ 
plate the ultimate evacuation of the 
plant at Sixteenth and Park streets, 
and its removal to a 2d-acre site at 
Thirty-ninth and (Orchard streets, 
linilding operations are to progress 
by department:!! units as rapidly as 
business conditions, removal difficul¬ 
ties and other considerations will per¬ 
mit. 

The first unit to be erected will be 
a brick and steel structure, ISO x 316 
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feet, to house the concrete mixer 
.issenihling deparlmcnl. The plans 
aii.l work for this as well as for the 
entire project are under the super¬ 
vision of Frank D. Ch.i.sc, Ine, Chi¬ 
cago. 'I'he new assembling plant will 
he among the be.st lighted ami ven¬ 
tilated factory buildings in the. city. 

C. W. l.evalky, the foniidcr of the 
compan.v, served as prcsideiil until 
lOK) when lie retired to become chair¬ 
man of the board. Ife died in 1918 
at tile age of 84 and was .succeeded 
as (iresident by William C. Frye. 
Mr Frye Joined tlie company at the 
age of 17 and is the oldest employe 
111 continuous service. He is actively 
interested in a number of other com¬ 
panies and holds executive positions 
in a number of allied interests. He 
is secretary and treasurer of the 
Sivycr Steel Casting Co., vice presi¬ 
dent of the Federal Malleable Co., and 
a director of the Electric Steel Casting 
Co.. Chicago. 

C. K. Messinger, vice president and 
general manager of the. Chain Belt 
Co., is also vice president and gen¬ 
eral ynanager of the Sivyer Steel 
Casting Co., secretary oif the Federal 
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Malleable Co., and a director of the 
Electric Steel Co. 

(Jther officers of the Chain Belt 
Co. are W. C. Sargent, secretary, who 
was elected in 1900, and is also treas¬ 
urer at the Federal Malleable Co., 
and C. L. Pfeifer who has .served as 
treasurer of Chain Bell Co. since 1916, 
having previously occupied a positi-on 
as comptroller. Uonald Fraser, for 
many years vice president of the 
company, is now consulting engineer. 
11c is also second vice president of 
the Sivyer Steel Casting Co. and Fed¬ 
eral Malleable Co. 


Suitable Cylinder Iron 

By If. E. Dillcr 

Qiu’slii>n:—l have taken a position 
with a foundry making automuliilc cyl¬ 
inders and would like to know what 
composition of iron is being used in 
cylinders by the leading automobile 
manufacltirers, 

.fiiJM’iT. —-There is a considerahle 
range in the conipo.sition of cylinder 
iron made hy different foundries. Mo.st 
of them make iron which will fall with¬ 
in the fidlowing limits; .Silicon, 1.75 to 
2.75 per cent; plio.spliorus, 0.1,50 to 0.300 
per rent ; iiiangaiic«e, 0.40 lo 0.90 per 
cent ;md .sulphur tinder 0.10 per rent. 

The analysis i.s not the only thing to 
be watched in iron for eylimlers. .Some 
firms use 10 to 20 per cent cffarcoal pig 
iron in tlieir mixtures, while other 
firms ii.se all eoke pig iron. It is al.so 
important that the cupola he pr.iperly 
slagged, and lo do this 50 pounds of 
limestone and 2 pounds of fluor.spar 
shottld he u.scd per ton of iron melted. 
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Under differing conditions the amount 
of fluorspar may have to be varied. 
You can find out the proper amount to 
use by watching the cupola, and if an 
undue amount of slag remains around 
the tuyeres when the bottom is dropped, 
or the iron loses an excessive amount 
of silicon cut down the fluor spar. 
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Aluminum Crankcases Made m England 




C HE various tspcs of alu- 
mitiuin crankcase castings 
shown in the illustrations on 
this and succeeding pages 
were made at the jdaiit of Rowland 
Hill 8: Co.. Coventry, lingland 'I'liey 
may he said to typify in a certain way 
the result of the insistent demand for 
war time procluction. The automobile 
industry W'as the first factor to pro¬ 
mote the use of aluminum in machine 
and engine design, but the war ac¬ 
celerated its use to an unpiccedcntcd 
degree. Motor trucks, lorries, cars of 
all descriiitions, sea planes, airplanes, 
oilhurning engines on submarines and 
destroyers, all did their bit in creat¬ 
ing new uses for and promoting de¬ 
mands for equipment made from the 
lightest of metals. In common with 
the engineers of other cotmtrics the 
best brains in the engineering pro¬ 
fession in Great Dritain were devoted 
to the problem of designing improved 
methods and ceiuipment for motor 
propelled vehicles. They felt that they 
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Quantity Prociuction on Aluminum Crank* 
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iioi only had to uphold and maintain 
llritannia's ancient glory as mistress 
of the seven seas, but they saw no 
reason why they should not make a 
bid as well lor supremacy on the land 
and in the air. The ineasnre of suc¬ 
cess which they achieved in this 
laudable ambition during the past four 
or five years shows that they I’.ave 
reason to he proud of their efforts. 
The impression seems to prevail on 
this side of the .'Vtlantic that British 
designers of engines anil machinery in 
general, confine all their efforts to 
the features of strength, ruggedness 
and simplicity. While it is true, n 
the main that staunchness is a leading 
characteristic of both the British 
people and their orodnets, still a 
glance at the accompanying illustra¬ 
tions should be enough to convince 
any irerson that for beauty of design 
and mechanical perfection these cast¬ 
ings compare favorably with those 
made by any of their competi¬ 
tors in any part of the world. 
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Examples are shown of four, six 
and twelve-cylinder crankcases. The 
lower halves in each instance have 
been made in (treen sand; while the 
upper halves have been made half 
green anil half dry. The patterns for 
the upper halves of the four and six- 
ryliiider crankcases were split longi¬ 
tudinally and the casting poured on 
its side, one large dry-sand core 
forming the complete interior. The 
12-cylinder crankcase was molded 
with the conve-x side up. The interior 
was formed with a scries of .separate 
cores which however fitted closely to¬ 
gether when in place. Each end of 
the pattern consisted of a core print 
the full size of the end. When the 
pattern was drawn a core having all 
the necessary bearings, bosses and re¬ 
cesses was dropped into each of these 
prints. 

The machining strips on the ends 
of the lower half of the crankcase 
pattern were loose. They were drawn 
in separately after the main pattern 
had been removed from the sand. 
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Fluxes to Cut Slag 

jye would like to learn of a flux that 
can be used in open-flame furnaces to 
cut the slay and metal off the linimj. 
If'i.’ has'e used lime, also glass bottles 
with fair results. 

There are a mimhcr of fluxes on the 
market that arc Rood for the purpose 
mentioned and samples can fie olitained 
from the advertisers in Tift Imhinury 
upon request. It would prohalily tie 
easier to purchase a flux already made 
than to make one up. If it is preferred 
to make the flux, the following mixture 
is good for the purpose, h’luorspar, 1 
part; line hard coal, 1 part; lime, .1 
parts If not suflicieiTtly liquid, the lime 
can he deereased. 

Melting Brass Turnings 

fVe would like to know tehat is the 
liest method to foirow in melting brass 
turnings. 

Tlie best way to melt brass turnings is 
1o first melt a small aniounl of iiiRot 
!mct:d. fiet the molten metal hot, then 
slissolve all the tuiniuRS possible, using 
charcoal as a cover for the metal. As 
fast as the turniiiRS melt and get hot, 
more should be filled in, until the pot 
is filled with metal, at which stage a 
pound or two of phosphor hron/c scrap 
should be added its a ileoxidizcr. If the 
turnings are from phosphor bron/.c, 
this last addition is not required. 

The Casting of Copper 

If’c require a number of copper cast¬ 
ings of a special nature in that they 
must be very much more dense than 
ordinary cast copper zvhicli usually is 
very porous and of open texture. The 
castings we require must be of the 
same closed grain as copper that has 
been rolled. Can you inform us of 
any article or book treating of this sub¬ 
ject, especially the casting of copper 
under pressure^ 

We zvould like to learn of makers of 
suitable machinery for producing large 
copper castings of the nature we have 
outlined. 

We doubt the possibility of so treat¬ 
ing copper that it will make castings of 
the same texture as rolled sheet as it is 
the working of the copper in rolling 
that breaks' up the crystals and closes 


the grain of the metal. 1’fitting pressure 
on the molten metal might can-.e it to 
fill out the mold better, hut would not 
affect the grain sire. The nearest ap¬ 
proach to the effect desired is oblain- 
alile by chilling the metal, as this aet.s 
to prevent large crystal growth. Cop- 
jier is densified by chilling and this 
Could be accomplislicd in the case tif 
(licse castings by casting them in a 
graphite mold. The copper will cast 
in ibis material, but it would be neces¬ 
sary to introdine tlie molten copper 
into the mold by means of a huge mim- 
ber of gales, so located that the metal 
would not have to run far in the mold, 
otherwise it would chill and fail to run 
the c.fsting. The eore, it the easting 
Uses a core, should be also made of a 
beat eoiiducliiig inalcrial. 

This is perfectly feasible, bill the mat 
Icr woubi rcipiirc c.iccfiil study to make 
file mold ;o part iiroperly, to distribute 
the galis so as to mu ibe c.istiiig, In 
feed life .shrinkage of the casliiig and 
avoid cracking. The onlv machinery 
used in making lopper castings, is the 
rotating metal mold used in making 
shell hands hv the centrifugal method. 

[FaeSiig Sand for Bronze 

It'e would I'ke to procure a formula 
for a good jacing sand for molding 
bronae gears weighing about 100 pounds. 
The castings arc made in green sand. 

It is not necessary to use a special 
facing for a bronze casting of 10(1 
Iionnds weight unless the sand ordi- 
ntirily used is fine in cliaraetcr. When 
the sand is too fine the use of a facing 
will obviate difficulties from scabbing, 
find blowing. The facing should be free 
venting so the metal will lie against 
it withont any simmering, and thus 
liroihice a sound, clean casting. The 
following facing mixture can he relied 
upon to fulfill these requirements: New 
molding satid, 10 parts; fine silica sand, 
^ parts; ground clay, 1 part. Mix thc.so 
together thoroughly. If a mill is used 
the facing will be tougher. In the 
absence of a mill, throw the facing upon 
the floor and tread it well to mix it. 
The cl.iy should he fire clay without any 
Riil; a fat ebay is best. Ordinary clay 
may bo used, but the best grade is 
china clay. Silica sand is belter than 
lake, or sea sand and .should be used. 
In its absence use a sharp sand. 


Gear Blank KxturcB 

Il-'c would like to hmk' a couple of 
formulas suitable fot^/pnakiiig gear 
blanks, the teeth being cut by machine. 

The following alloy makes a good 
gear bronze as it develops no hard 
spots; Copper, 88 per cent; tin, 11 per 
cent; l.S per cent iihosphor copper, 0.5 
per cent; zinc, 0.5 per rent. The aver¬ 
age hrinell mimhcr of the alinve alloy 
is 70, the range being 76 to 80. An- 
oiher good mixture ronsists of copper, 
8f> pounds; tin, 10 pounds; nirkel, 3 
pounds, and phosiihor tin, 1 pound. 


Wlial is Diiralnmin? 

Il'e would like .some information re¬ 
garding the metal knoit'H as “diir- 
idiimiii ” ITe scmild like to know fust 
-what it is loiiiposed of and Iww it is 
handled in making i listings. 

“Dnialiimin" is an alloy of aliiininiini, 
(opper, manganese and maginsinni. It 
is not sniiposeil lo be a easting allov, 
being used almost entirely for lolling 
and drawing iiiirposes. It ran be in,ide 
as follow.s; Aluminum. 05..s0 per cent; 
copper 2 per ceni; .30 per cent mang.a- 
ncse copiier, 2 per cent, magnesium, 
0.5 tier rent. 

Melt 2 pounds of copper and 2 pounds 
manganese copper, and athi 4 pounds of 
alnmimim, then ingot. Use this as a 
hardener by melting ‘)1..50 per cent of 
tuirc aluminum ingot with 8 per cent 
hardener, and when liquid add 0.5 per 
rent of magnc.sium. The metal will 
make sand castings, hut it will not be 
as good for this purpose as an alloy 
of aluminum 02 per cent, copper 8 per 
cent. 


Holes in Phosphor Bronze 

We would like information in regard 
to the best method of producing phos¬ 
phor bronze castings without pin holes. 

Pin holes in phosphor bronze castings 
are caused by the metal ahsorhing gases 
while it is being melted, and possibly 
the snlphnr from the fuel plays an 
active part in producing this condition. 
The metal should be protected while in 
the furnace and a flux of hone ash, or 
arid phosphate, white sand and charcoal 
is useful as a-cover. If melted with 
care tio trouble will be experienced from 
pin holes in phosphor bronze. 



Castings for Ship Construction—XIII 

Constructing a Double Sbait Bracket Presents Many DiiKculties in Patternmaking 
—Tbis Type Diiilers Essentially From Others Except 
in tke Barrel Patterns 

BY BEN SHAW AND JAMES EDGAR 


IIRKK types of shaft brackets 
have been considered in pre¬ 
vious articles of this series. 
Yet another type commonly 
used differs both from the pattern¬ 
maker’s and raoldcr’s point of view 
from those considered. In this bracki-t 
the box center rests on a platform of 
a stern frame. It may be observed that 
there are two castinns joined on the 
center of tke middle box but frcqnentlv 
both the port and starboard brackets 
comprise one castinR even in this ty))e. 


are not detaehed from the arm by a 
wail of metal extending to the first rih 
of the arm. Sometimes there is a wall 
of metal between. In this biackct the 
included angle is eoiisunt from back to 
front of the tables but this is not al. 
ways the case. When the angle at the 
hack differs from the angle at the front 
the work is complicated, for if llierc 
is a dividing wall of metal between the 
tabic and the arm the patternmaker has 
to deal with what is called a twisted 
fare. This causes more labor in making 


plumb used. The usual arrangements 
should be made in the barrel for guid¬ 
ing the drawbolls. After the pattern is 
finished it is wise to .screw a thick 
hardwood bar across the underside of 
the barrel on which the iron tapped 
plate can be screwed. This is especially 
valuable if the barrel is long because 
the strain of drawing it out of the sand 
is great, and unsupported the rings or 
lugs may break. 

The three different methods of mak¬ 
ing large iilates may be used to ad- 
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The single casting has the usual ad¬ 
vantage of greater stability or rigidity 
but it also has disadvantages. If an 
accident occurs to one bracket, and it is 
not often that both sides are injured 
at one time, it is much cheaper to re¬ 
place a single bracket than a double 
one. Apart from the cost of the casting 
there is additional labor involved in re¬ 
moving and replacing plating, etc. How¬ 
ever, whether the brackets are designed 
as one casting or as two the pattern¬ 
maker’s work is not essentially different 
except that the single pattern being 
larger is more difficult to handle after 
it is made. No coreboxes are necessary 
for this job as it is easier to make tbe- 
cores in place, the boss core being 
made as usual with a board. The two 
table cores as will be seen in Figs. 1 
and 2 are separated by a rib, but they 


the flanges A and II, b'ig. 1. Details 
fur brackets such as arc usually sup¬ 
plied by the drafting room are given 
underneath the working drawings, and 
it is usually necessary to refer to the 
drawing of the stem post to get details 
of frames and plating. With these 
particulars and the templates from the 
molding loft, the patternmaker can start 
work. Templates like Figs 4, 5 and 6 
usually arc sui>plied with any additional 
to those on the drawing noted on the 
templates. 

Sarrd is Similar 

In the previous articles on brackets 
barrels have been so fully discussed that 
it is not necessary to say much here 
except to urge care in building, llotorc 
the lagging is fastened on, the frame¬ 
work should be set to center lines and 


vantage in this work and the relative 
merits and advantages of each are read¬ 
ily understood. When building the pat¬ 
terns it is well to set down lines on 
tlic floor, just as if one large pattern is 
wanted, allowing of course for inch 
of machuiing on each of the joint plates. 
These joint plates would be unde the 
total length of the table, the end plates 
fitting ill between, and they would sit 
on the bottom plate, the liottom plate 
of the pattciirmaker being the top plate 
in the mold. It is advisable that the 
plate which will be the molders top 
should Cover the edges of the joint 
and end plates, but the bottom plates 
should be made trf' the inside sizes so 
that when the inolder has made the 
cores and withdrawn the joint and end 
plates, the bottom plate can he with¬ 
drawn readily without tearing the sand. 
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It is well to make the joint plates 
of two thicknesses as shown in Fig. 8. 
An open frame could be made but if 
the end plates are open framed and the 
molder's top plate has circular holes 
cut through, the molder has access for 
ramming up tlte cores. Whether the 
joint plates are made of two thick 
nesses or framed is not material, but it 
is essential that the center wall of metal 
D, Fig. 1, should not be open. 

There are holes through the wall, ami 
it is as well to draw the holes on the 
plate as a guide for the molder, so 
that he can draw center lines on one 
of the large cores and fix on the cir¬ 
cular cores. The back and front phafes 
being ordinary half lapped frames like 
Fig. 9 rcftuirc no explaining except that 
like all half lapped plates the joints 
should be easy to allow for possible 
swelling of the timber in the mold. The 
molder’s top plate is shown in h'ig. 10. 
Plates with holes in them arc usually 
made open jointed with narrow battens 
inset to prevent them warping and for 
convenience in cutting the holes. These 
are the only recommendations for this 
method, because they usually shrink 
too much. Different widths can be 
screwed together, and after being drav/n 
off each width can be removed and the 
hole cut with the bandsaw. 

Building Ihc Pattern 

When all the plates have been finished, 
the tables may be built in their correct 
positions on the floor. As was said 
previously it is nearly always best to 
build brackets as they will be in the 
ship. In the case of this bracket how¬ 
ever this method would be awkward. 
A support would have to be made for 
the center tables and a saddle rest for 
the barrcl.s, which presents no difficulty 
but it woidd be awkward and incon¬ 
venient when building the arm, and 
would coiisctiuently take much time. 
To simplify building the arms, it is bet¬ 
ter to build with the center table rest¬ 
ing on the floor and the barrels in a 
perpendicular position as shown in 
Piff. 19. 

In building the tables it should be 
remembered that the molder will have 
to unscrew them, and all screws shouhl 
be i.nserted so that when the pattern 
is turned upside down ho will be able 
to reach them cosily. Thus the bottom 
plates should be laid on the floor first 
and temporarily screwed down. The 
center plate next should be set on and 
temporary pocket screws inserted. These 
screws will have to be taken out and 
replaced by screws through the bottom 
plate, the molder’s top plate that is, 
prior to sending the Joh to the foundry. 
The end plates may be put into posi¬ 
tion next and blocks, or buttons as 
they are sometimes called, about 1^* 
inches souare placed inside for fastening 
them. The plates are heavy, the metal sec¬ 
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tion usually being 2 inches, or inches, 
and if the plates are not well screwed 
when the work Is lifted from the floor, 
the table will not be as rigid as it 
should be. It is not possible to put 
in the center ribs until after the arms 
are finished as they are fitted to , 
inside shape of the arm. For the cir¬ 
cular holes on the ends of the boxes 
and on the bottom plate, it is as well 
to put on prints. Figs. 11 and 12 arc 
views of the finished table looking on 
the top and bottom respectively. 

If there was a dividing wall of metal 
between the tables and the arm, a two- 
thickness plate would answer the pur¬ 
pose well; but if the face was twisteil 
owing to the angles of the top and 
bottom being different, it might be nec¬ 
essary to use narrow widths as .shown 
with the circular face in Fig. 1.1. With 
narrow widths no shaping would be 
required. It is quite common to have 
a circular instead of a straight face, 
and if it is not twisted a frame should 
be used. Half lapped fiamcs for arcs 
or circles seldom arc made in the pal- 
teriishop, and yet it is good practice 
and if properly and carefully made wilt 
be more reliable than an ordinary 
straight half lapped frame. Fig. 14 is a 
view of such a frame. The arc rails 
unless the frame is small indeed, should 
be built of segments it. about three 
courses. They should be built wide to 
dlow for finishing afterwards. The 
straight rails are made in the ordinary 
way, the necessary convex shape being 
given to the cheeks. Kven if the radius 
at the bottom of the frame is different 
from the radius at the top it docs nut 
affect the construction of the frame. 

The construction of the arms is a big 
job. The channel type of arm involves 
more labor and takes more wood than 
the fishback type. A great quantity 
of lumber is unavoidably cut to waste. 
It is possible to core out these, arms, 
but there would not be a gain of any 
kind by doing so, at least as much and 
jirobably more timber would be used 
on the pattern and the corebox would 
be additional. Furthermore, the labor 
cost would be greater in the coruing 
process and there would be more uncer¬ 
tainty about thicknesses. There are 
conceivable circumstances in which a 
block pattern and corebox migfit be su¬ 
perior, but almost invariably a shell 
pattern is best, as with alt large ship- 
work boldness of execution is neces¬ 
sary. Craftsmen with confidence and 
judgment can have the work done, be¬ 
fore perhaps equally skillful but more 
timid craftsmen have started. Touch 
and sight arc the indispensible tools. 

Tlie segmental method should be em¬ 
ployed when building the channel arms. 
It is not possible to use lagging be¬ 
cause lugs inside would be inadvisable 
from the molder’s point of view, and 
there would be the added difficulty of 
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working from tlte straight part of the 
arm to the large fillets which connect 
the arms with the box. 

It will be obvious that a platform of 
some kind is necessary on which to 
build the arms. Sometimes when there 
is a dividing plate between the center 
table and the boss it is more convenient 
to make the arms by themselves and 
afterwards fit them into position. This 
enables more men to be employed on 
the job. However, when the arms prac¬ 
tically form part of the table they can¬ 
not be made separately. A suitable 
building platform is shown in Figs. 19 
and 20. Any mi.stake in the angle will 
spoil the arms, as it will be quite im¬ 
possible to rectify it afterwards. The 
platform must be strongly made, be¬ 
cause the weight of the arms which 
they will have to support will be great. 
If the arms are divided by cross ribs 
they may be made and placed in their 
correct positions on the platform. 

Details of the Arms 

Pieces like Fig. IS are needed and 
should be built of a few thicknesses 
making five or ^ix inches over all. They 
should be fitted carefully between the 
barrels and the center table. When 
they have been bed.ded down on the 
straight edges, they may be removed and 
planed through with a round-bottom 
plane. The sides of the arms are built 
in horizontal layers. Fig. 18 is a sec¬ 
tion through a finished arm. The 
widths of each layer are different and 
have to be taken from the drawing 
board on which the courses are marked. 
There is always a tendency to grow 
when many courses of segments are 
used and thus the thickness towards 
top of the arms may not be ivhat it 
ought to be unless care is taken. It 
is possible to draw each segment 
geometrically, but it is more of a task 
than cutting the lumber to an approxi¬ 
mate shape, setting it in its position, 
drawing it off and finishing. It is not 
a simple matter to shape these arms. 
The inside is much more dilficuU than 
the outside, because it cannot be seen 
so readily. The large curves or fillets 
should remain approximately the same 
radius, falling over towards the tops 
of the arms. The best practical way 
of getting a good .shape is to try a 
bending lath on the surface when each 
course is laid down. The lath shows 
little discrepancies and irregularities of 
the surface. 

The lath is. an invaluable tool. It 
should be only about Jk^-inch square and 
whatever length is nece.ssary, and made 
from straight grained timber. Pine 
if it is well seasoned makes a good 
lath, and when a good one is obtained 
il should be taken care of. The real 
te.st of this simple but invaluable tool 
is when it i.s bent on various shapes and 
yet when released springs back .straight. 
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If there are any kinks in it, it should 
be cast aside as worthless. 

Looking at Fig. 1 it is seen that the 
fillets on one side of the arm project 
beyond the end plate of the table form¬ 
ing flange B and C. These flanges arc 
important on the outer faces because 
the plating is riveted on them. The 
best way to keep this outer face cor¬ 
rect is to use a straight edged gage 
such as is illustrated in Fig. 17. This 
is simply a straightedge long enough 
to bear on the top and bottom plates. 
At the top a piece A of the same thick¬ 
ness should be screwed to the edge. 

The arms must be well secured both 
to the barrels and to the table. .As 
the segments will be 2 inches t)r 2'.< 
inches thick it is necessary to screw 


THE FOUNDRY 

some lumps and hollows and for this 
reason the segments should be left 
about ^-inch wider , on the bend, so 
that the metal at the finish will not be 
thin. To finish the inside of the arms, 
it is best to unscrew them and lift them 
off the platforms together, llore holes 
and drive in pegs from the outside the 
same length as the required thickness. 
The craftsman knows that when he 
touches these pegs he can go no further. 

The flanges on the top of the center 
table, which are really a continuation 
of the arm metal, present no difficulties 
if the edges of the top anti bottom 
plates of the table are on the same 
plane. However, if they are not on 
the same plane, pieces of thick lumber 
may be planed to the nearest angle and 


barrels or supports from, fallittg ttwkv 
from the arms when the patterns are 
lifted from the building floor.' .It prob* ' 
ably is safer to send Uie barrels to the 
foundry separately, where the pattern 
may be erected as it will go into the 
sand. For this purpose the careful 
craftsman will make a support for the 
center table as the barrel will res^ on 
the floor. 

Constructing the arms that join a 
division plate is similar, except that 
instead of cutting the center rib so that 
lumber may be carried right across, 
blocks may be fitted or segments at right 
atigles to the other courses of segments 
and joining the center rib piece. The 
fini.sh of the fillets on the division plates 
should be screwed on as separate pieces 
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them, but it is only necessary to screw 
every third or fourth segment to tin- 
barrels and the center table. It may 
be here mentioned that the length of tlic 
segment is a matter of judgment a 
sufficient lap being made for strength. 

Fig. 21 is a view of the arm from 
the table end when it is built and 
finished. The top five courses arc shown 
running from end to end. This binds 
the whole work and the number of 
such courses is determined by the point 
- at which the radius A. Fig. 15. is 
tangent to a line drawn from one end 
■ frame to the other. When this point 
is reached in building, the top built rib 
must be sawed across and thus a level 
bed will be formed for the first long 
piece. 

When the arms have been built, it 
will be necessary to do some fini.shing 
on the inside. There are sure to be 


when the ends at the outer edge hayc 
been shaped with the aid of a straight¬ 
edge, a straight line may be drawn on 
the top edges. It then will be a simple 
operation to finish from this line to 
the bottom edge, after which they c.in 
be thirkiicsscd. 

Both jnner and outer fillets at the 
barrels should be left loose, that is 
screwed so that they can be with¬ 
drawn .separately. The patternmaker 
sometimes makes a few section pieces 
for these fillets and leaves the molder 
to fill between but for all the extra 
time that it takes up a full fillet in 
three or four segments is far more 
satisfaetory. 

In the fiiiished pattern. Fig. 22, <lraw 
straps arc shown, by which the molder 
may haul the arms from the mold. It 
is almost imnossible to devise suit.ible 
battens or supports that will keep the 


as the feather edge will stand better if 
made of side-grained boards. 


Slush to Prevent Rust 

By H. li. DUler 

Question—Pleaac tell us what is 
used as a slush to prevent machined 
or bright, chilled surfaces on castings 
from rusting. 

Answer —Vaseline is sometimes used. 
If a heavier slushing compound is de¬ 
sired, vaseline or mineral oil thickened 
to the desired degree with rosin can 
be used. Such a compound is not as 
easy to remove as is a coating of 
vaseline, and the more rosin there is 
ill it the more difficulty will be experi¬ 
enced in rcni.jving the protective coat¬ 
ing. Before applying the compound 
care should be taken to see that thg 
casting is clean and free from mstl 
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Bill Has a Word on the 
Column Proposition 


BY PAT DWYER 


® HILE sitting on Bill’s veran- 
diih one Sunday afternoon 
recently, I commented in an 
idle way on tlic extraordi¬ 
nary size of the columns supporting 
tlic porch roof. That little innocent 
remark started a discussion on col¬ 
umns which would be going yet if 
Bill's wife had not called him in to 
mind the l)aby while she fixed her hair. 

1 ventured the opinion that all col¬ 
umns under 16 feet long should be 
cast on end like water pipe Bill 
dodged the argument, preferring to 
allow his mind to wander 
back into ancient history. 

"1 have made a good many 
columns," said he, "but I 
would certainly like to know 
how tho.se old birds man¬ 
aged. Think of the prob¬ 
lems involved in making the 
columns for Solomon's tem¬ 
ple; or the columns which 
Sampson tore up by the 
roots or the .SS-foot columns 
which Jim Floyd cast in 
New York for the elevated 
railroad back when we were 
kids." I said there was a 
lot of difference ______ 

between making ^ _ 

columns in a 
house work shop 
and a jobbing 

shop. “You said something that time," 
said Bill. "Whene^ef 1' hear of col; 
umns it reminds me of an experience 
t had in a place I worked one time. 
They used, to make quite a number of 
columns in the run of a year. Sev¬ 
eral wooden flasks were in existence 
but between poor design in the. first 
plaee and exposure to the weather in 
the second they tlere rcgpilar ‘ba.skets.’ 
It did not make so much differenc^e 
-in 'the short ‘lengths, as' by exercising 
particular care castings'could be made 
.in .them. The long flasks however 
•wete hopeless. Rolling the cope over 
' pujiled-the flask out of line .and when 
Vtl^'easting'was-made and lifted out. 


in the morning the joint would 
be matched perfectly at each 
end but would show a con¬ 
siderable slffft in the center. 

Of course it could be chipped, but 
it meant a lot of extra work and 
the casting always had a second hand 
lopsided appearance even after it was 
finished. 

“The owner of the foundry was no 
better pleased than I but was firmly 
convinced • that the shift was the re¬ 
sult of carelessness on the part of the 
mwlder. I told him that if we had a 
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solid-iron; cope we could get straight, 
. perfectly matched casting.s irrespec¬ 
tive of the moldcr's carJessness. Dur¬ 
ing one of these discussions he inti¬ 
mated that I might got ahead and 
' make an iron cojie the next slack 
.s.pell we had. 


noise of the planer affords him pro¬ 
tection, but even as thus handicapped 
I have seen the man on the next beneh 
give him' a hard look on occasiona. 

' “Jolin is one of the ‘life is real, life 
is earnest' class of human beings and 
therefore he docs not carol gaily the 
frothy nothings which pass for sOitgs 
in thi.s day and generation. Not at 
all. Far ■ from it. He employs his 
talent exclusively in interpreting the 
works of the old masters, cantatas aqd that 
kind of thing, if you khg/w what 1 mean. ,0n 
.Sundays he is a deacon and choir leader and 
in order to keep in |sim' ^e coughs up the 
sawdust times during 

the week and runs over 
/ V / tiMissimo a verse or two of 
Aw some standard hymn. 'On 

this occasion I stuck around 
until John bad finished the 
hymn which he did .sifljul- 
taneously with passing* y»« 
last hoard through die pn^r. 
I waitcxl until he had' ^ut 
off the power and ihere'.tkas 

_ sonjC' cltanc'e of 

.til a k III g. lAjrself 
heard. 'J.o'h.n,* 
I said, '‘if [you 
.can spare' nje.a 


minute of your valuable' time -I wish 
to say a few words of the utmost im¬ 
portance.’ ‘Nothing doing,’ agid.W *I 
never lend anybody anything.” *A11 
i want you tO lend mi,* I ,sai<^ Is 
your ears. .Heaven knows they, are 
long enongli and sharp enough and 
“When I want a thing done I can hairy enough to account for yoii be- 
gcnerally find an opportunity of doing ing such a kicker. I don’t want" to 
it. I went , over t'o-the pattern shop keep them, I merely wish to enlist 
to try and interest my old friend your, sympathy and co-operation in 
John in the proposition. 1 found him producing certain results which I now 
running some boards through the have under - consideratioix’ . ‘If you 
pony planer and sifiging at the Wp . will kindly , cijt the queer stuff,' said 
of his voice. He loves to sing, but he, ‘and the.personal allustens, and. 
lacktf the courage to do, it openly or briefly what you have to say, l*n We 
* wijhout a disguisd-of 'sorae sort The afitnit it. Youf ^opscience may a]low 
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you to come over here wasting your 
time, but 1 have work to do.’ 

“‘John,’ 1 said, ‘your words do you 
credit. They show that you have 
a strong conscience but a weak heart. 
You jump to conclusions too quickly. 
I am not wasting my time. ’Tis true 
1 am not actively engaged in wrc,stling 
with the world, the flesh and the 
devil, but 1 am trying to give the man 
who employs me a fair return on his 
investment. I am thinking of chang¬ 
ing our practice for making columns. 
The proposed change will save time, 
will eliminate drops and crushes, will 
assure straight castings and above all, 
the joint of the ca.sting will not be 
disfigured by a half inch shift along 
the middle. Now in view of all these 
benefits, don’t you think that your ex- 
piessed opinion of me is a little harsh 
and unchristian-like, to say the least?’ 

" ‘I still fail to see where all this 
bunk interests me,’ said he. ‘Why 
John,’ I said, ‘I am surprised; your 


nimble mind is generiilly able to jump 
across all the preliminary steps, but 
if you insist on a full and detailed 
statement, here it is, viz,, i. c. to wit, 
as follows; 

" ‘I wish to make a couple of iron 
copes and since 1 cannot make them 
without a pattern of some kind I 
would now respectfully beg, plead, 
urge, cajole, coax, threaten, persuade 
or otherwise request that you provide, 
build, make, fabricate, manufacture, 
produce and deliver a suitable pattern 
or .patterns for the afore.said purpose.’ 
’Oh,’ said he, ‘boil it down; cut it 
short. Give me something definite. 
What do you want?’ ‘All right,’ I 
said, ‘cock your long cars and pay at¬ 
tention. I want two solid iron copes 
each IS feet long. One with the bars 
cut out to accommodate columns 12 
inches in diamelcr and the other cut 
out for columns 8 inches in diameter. 
With these two flasks we can make 
any size from 4 to 12 inches. They 
arc to be open at the ends, that is the 
end pieces of the flasks will be the 
same as the bars. I want two vertical 
flanges at each end with three l-inch 
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cored holes in each. These are for 
the purpose of attaching extension 
pieces in case we have to make col¬ 
umns over 15 feet long. We will 
leave two bars out near each end but 
provide sockets in which we can 
wedge wooden bars in case we get a 
cohunn with an elaborate base. We 
will put the handles on with cores, 
two on each side. Now there you are, 
is that clear and explicit enough?’ 

“ ‘Oh, .sure,’ said he, ‘with the ex¬ 
ception that you did not say what the 
height or width was going to be, or 
what thickness you wanted the sides 
and bars and vertical flanges at the 
ends; or whether you need a com- 
I)lele pattern or can get along with a 
set of loose pieces. With these few 
exceptions the explanation is clear.’ 

“‘Well, now John, I’ll tell you,’ I 
said, ‘I eould have worked out all 
those details hut I thought it might 
alTord >ou a certain amount of pleas¬ 
ure to work them out for yourself.' 


‘Heat it,’ said John, ‘you not only 
expert me to make the pattern but 
you also want me to design it, the 
next thing I know you will want me 
to go over to the foundry and mold 
the job for you.’ ‘Don’t be alarmed,’ 
I said. ‘It takes a real man with hair 
on his chest like a billy goat to make 
a mold. If you will let me have one 
of your numerous pencils for a minute 
I will make you a sketch and furnish 
full Specifications.' 

“I selected a nice fat red pencil 
from his pocket and picked up one of 
the boards which he had just planed to 
thickness with the laudable intention 
of making a .sketch on it. He let out 
a howl like I had stepped on his toe 
and said; ‘Here, drop that, there are 
lots of pieces of lumber lying around 
without taking a piece that I am just 
going to use.’ 1 told him not to speak 
to me .so rudely .and roughly or I 
would go back to the foundry where 
none of that rough stuff was allowed 
in order to finish the job. ‘Go ahead,’ 
said he, ‘you can’t go too quick or 
too soon to suit me.’ 

“It was a bitterly cold day so I 
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left the door open purposely when I 
went out. I knew from experience 
that nothing aggravated him so much 
as for someone to do that. When 1 
was .about half way back to the 
foundry 1 had the pleasure of hearing 
the door slam so I knew the measures 
were effective. 

“I made a sketch and took dt over 
to him the next day. He wanted to 
know what all the figures were for. 

I explained to him that the supply of 
stationery in my ebony and ivory 
escritoire was all gone when I went 
to look, with the exception of one 
sheet so 1 had to make the one 
sketch do for the two copes. The 
design was the same for both and I 
had marked both sets of dimensions. 

“ ‘Pretty rough work,’ said he, ‘but 
what could one expect from a molder?’ 
I told him 1 did not know what one 
expected but 1 knew what one usually 
got if one aired his opinions too freely 
III the. tnolder’s prc.sc'tire and hearing. 
‘I'er'.oiially,’ I said, ‘I am opposed to 
violenee and the shedding of human 
blood but I sonietiines make e.xccp- 
tions in f.ivor of patleriimakcrs and 
Olliers who hate no friends.’ 

“‘If I c.m gel a seconder,’ said 
John, ‘I move von that tve suspend 
(lie regular order of procedure and go 
hack, (o “unfinished business." Under 
that heading we ran take up the con- 
siileralioii of your flask which I now 
see has several very meritorious 
features. 

“I never refuse to grab the olive 
brand! when it is held out to me. 
‘Don't say “your flask,’” I said, ‘say 
“our flask" for I realize that your 
share of the job is the more important 
of the two.’ 

“Having .sprinkled these few kind 
words, like the balm of Gilead, I left, 
carefully closing the door. 

“John brought the pieces for the 
pattern over the next day and as I 
had expected they were better than 
the ones I had doipcd out in my own 
mind. Each side piece was 6 feet long 
and he had nailed a pair of heavy 
fillets at each place to locate the bars. 
They are shown at A and B in the 
sketch. The end pieces and vertical 
flanges were held in place with screws. 
Four loose bars were provided. We 
dug a hole, 17x1x3 feet, in the 
foundry floor and with the aid of a 
line and level bedded in bricks at 
convenient intervals to serve in locat¬ 
ing the pattern each time it was 
shifted. 'The rest of the job was a 
matter of routine. 

“We set the pattern on the first 
.set of bricks, dropped the four loose bars 
into their places, leaving the two end 
spaces clear; set up two handle cores. 






November 1, 1919 

one on each side and rammed it up, 
inside and out. We had to shift the 
bars as we went along and to insure 
the sand between bars standing up 
after the patterns were removed a 
row of soldiers was rammed up in 
each space. We removed the screws 
from the end pieces, one at eacli 
ramming and when the mold was 
rammed to the top, we drew the pat¬ 
tern one piece at a time. 

“The pattern wa.s assembled again 
and dropped into place by letting the 
two free ends lap into the mold the 
width of one bar. The pattern was 
rammed for a distance of about 4 feet 
and drawn out again. The next time 
it was set to make the total length, 
the second pair of handle cores were 
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Making Short Drums from 
Long Patterns 

» By MollisoH Herbert 

A standard drum 48 inches long was 
designed to be molded on end. It was 
provided with a 3-inch flange, top and 
bottom. The top flange was attached 
firmly to the pattern while the bottom 
flange was loose. An unexpected 
emergency made necessary the produc¬ 
tion of a drum similar in all respects 
to the standard, except that the length 
dc.sircH was 23 instead of 48 inches. 
This drum was made from the standard 
pattern in the following manner: 

A hole was dug in the floor approxi¬ 
mately Ihree-fourths the depth of the 
pattern or in other words deep enough 
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be sufficient. Accordingly a cheek the 
required depth was set on and rammed 
up and a parting made using the top 
face of the cheek frame for a guide. 
The pattern was then drawn, the cheek 
taken oil and the lose ring pattern re¬ 
moved. After the mold was finished 
and blacked it was assembled by putting 
the last cheek on first, then the other. 

Long Prints Not Needed 
on Pipe Bends 

By M. E. Duj/ffan 

Cutting four half core prints from 2- 
inch stork and fastening them to a pat- 
liTii is a simple and easy job for the 
iiattcrnmakcr; but gluing up stm'k. turn¬ 
ing the four half prints, rutting the 



placed and the rest of the mold 
rammed up and finished. 

“Instead of pouring the job at both 
ends at the bottom we made up a 
long basin on one side and poured it 
from the top, letting the iron enter 
about a dozen bars at one time. We 
made the smaller cope in the same 
way the following day and afterward 
we made two exteitsion pieces for 
each of them; and, believe me, after 
that we had no more shifted columns.” 

At this point, as I remarked before. 
Bill’s wife asked him to hold the baby 
and I knew it was time for me to 
move. A woman can hold a baby 
and carry on a conversation at the 
same time but I never saw a man 
who could do it cheerfully and get 
away with it. Of course if it is a well 
trained baby, one of these eugenic 
babies you read of in the papers every 
once in a while, which eats and plays 
and sleeps on a stop watch schedule 
it might be done, but Bill’s baby was 
not one -ot that kind. 


to allow 12 inches of the pattern to pro¬ 
ject above the floor level. The pattern 
was placed in the bote, trued -up and 
leveled but no attempt was made to 
get any impression of the bottom bub. 
Sand was tilled in around the pattern 
and the hole rammed up flush with the 
floor. A straight edge with a piece 12 
inches long depending from one end of 
it was used to strike a level parting 
around the pattern. This parting was 
slicked, parting sand thrown on and a 
cheek 12 inches deep placed around the 
pattern. The cheek was rammed flush 
with the top of the pattern, a parting 
made and a cope set on. The cope was 
rammed and lifted off. then the pattern 
was drawn and the cheek lifted off. 

The pattern was then taken and 
bedded properly in the floor in a new 
place. A parting was made flush with 
the top side of the loose flange. Now 
since there was a cheek 12 inches deep 
already rammed up and the required 
casting was to be 23 inches, it followed 
that another cheek 11 inches deep would 


recesses, fitting and fastening the prints 
in the pattern, means labor, time and 
material and adds to the cost of the pat¬ 
tern especially for a single casting. 

There is a difference of opinion among 
moldcrs and patternmakers regarding 
the proper length of core prints on pipe 
bend patterns. Some are in favor of 
long prints while others are in favor 
of short prints. I have never met a 
man, patternmaker or molder who could 
convince me that short prints were con¬ 
trary to good molding practice because I 
have seen good castings made every day 
from such patterns. 

The question resolves itself into two 
phases which may be briefly summarized. 
The short prints give satisfactory re¬ 
sults provided they rest in rigid bear¬ 
ings and chaplets are provided top and 
bottom in the center of the bend to hold 
the core in position before and during 
the casting operation. This applies to 
both large and small pipes. The only 
advantage of using long prints is that 
small bends need no chaplets. 



Immediate and Pressing Need of Repairs for Guns, Mounts, Tractors, 
Locomotives, Tanks and Machines of All Kinds Demand the 
Establishment of Foundry Facilities in France 


e VKK YON K know ^ that the /Vii< (/i o//v I'lvrv im/i/urv/miiic/i , vaiice shop at Is-sur-Tille (Cote 

foundry iiuhistry at home llw .1. li. I . hus rrtxirlrd its patlktilar task d’Or) where an*"advance supply 

"did its hit" toward vie and rccountad how each duly was wall per- depot of approximately the same 

tory in a flirect way by formed. On the ere of the first anniver- caparity was to be located, this 

its work on guns and inunitions, sary oj the ariiiistiee, it is permitted to de- also was to include a foundry. It 

and in a less diicct but Cfjually tad the work of that unit whieh formed the was planned to establish with each 

important way by aiding tiie in.uiti- outpost of the etmenean foundry industry army in the field one semipermanent 

facturc of a Ircniendous amount of orerscas, a unique link bctxvcen the army in metal and wood shop for mechanical 

mechanical equipment that was the field and the industrial forces at home. work only and five small advance 


nercssarv to transport, fil'd, equip 
and support the army across the sea. 




shops. The original specifications 
for the small advance shops stated 


I'ew, however, know that besides ful- Chere) which was a center of activities that they were to be placed as 
filling im|iortant tasks at home, the m the service of supplies as the prmci- closely as possible to the front line 
foundry actually threw its outposts over- pal and largest Mipiily depot. Tliis liase trendies and that “Shell fire is to be a 
seas and that shovel and rammer actu¬ 
ally played their part in France as well ■- 

as ritle and bayonet. Under pri>saic and 
'inexciting circiimstances, in a shop base 
back of the lines "doughboy” inolders 
and coreniakers from the engineers pul 
the same aggressive s|>iril into "poiiiidiiig 
saml” that their brothers at the trout 
were showing under fire. They vierc an t 
important cog in the great machine of ' 
the American Kxpeditiunary b'orcc which i 
stretched across France from the h.ise 
ports of llrcst, St. Na/aire and Bor- [ 
deaiix. I 

Shortly after our entry into the war ' 
it beeaine apiiarerit that the tremendous [ 
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ABOVE: CENEIIAL VIEW OF THE KOU.NPIIY, CUPOL.V HOUSE, M.\TEIII.\L V.VKDS .t.ND TH.ACKS AT THE niEVBE.S BASE SHOP—M0LDEB8 AND COKB- 
MAKEIIS FOR THE OlEVKKs KOU.NDRY WERE RECRUITED FROM THE S4TH ENGINEERS -INSET. 

SERGEANT J, F. GEARY, FOUNDRY SUPERINTENDENT 


amount of mechanical equipment sent 
abroad would require extensive repair 
facilities and that the French industrial 
organization, with its depleted person¬ 
nel, could lend no aid. The engineer 
corps, therefore, made up a compre¬ 
hensive plan of repair shops with a 
proposed base shop at Gievres (Loir et 


was to be known as General Interme¬ 
diate Depot No. 1. As planned it was 
to consist of six buildings, each SO x 
500 feet. The operating force was set 
at 7S0 nven. One of the six buildings 
planned was to be a foundry while a 
pattern shop was to occupy part o*f an¬ 
other. Further, there was to be an ad- 


sccondary consideration.” However, 
portable shops on' motor trucks were 
substituted later for the small advance 
shops. 

Practically all of this general plan 
was executed before the armistice, but 
for obvious reasons the mechanical parts 
of the different shops were given first 
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attention. The first engineer machine 
shops at Is-sur-Tille commenced opera¬ 
tions on a small scale about the end 
of March, 1918, and fairly complete 
wood and metal repair shop at the 
Gievres base* plant commenced opera¬ 
tions June 27, but it was not until 
July 24 that the foundry building at 
Gievres^ was completed by the civilian 
contractor and turned over to the en¬ 
gineers. 

The foundry building, SO x SOO feet, 
was one of the^ijHandard type light steel 
frame covered t||ith corrugated iron used 
in large uumbA in I'rance for warc- 
housc.s. It foIgByed standard construc¬ 
tion in the sn^l ventilators and win¬ 
dows placed hilpt under the eaves and 
tliis made it necessary to remodel the 
building to adapt it to foundry needs. 
A liberal number of pipe ventilators 
was put in the roof and swinging win¬ 
dow frames covered with oiled cloth 
(glass was nearly as extinct as the 
dodo “over there”) in the side walls. 

On account of the narrowness of the 
buildiis; (50 feet) it was not consid¬ 
ered advisable to have cupola, core 
room, pattern vault or brass furnace 
inside the building. Accordingly struc¬ 
tures were added along one s.de to 
house these as shown in the accompany¬ 
ing plan. 

Tlic floor was rough and the furrows 
left by a potato patch which was flour¬ 
ishing when erection started made it 
necessary to gr.adc over the entire floor 
area. A pocket of tough clay was 
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iliscovcred just outside the foundry 
building and a top surface of this wet 
clay tamped smooth iind hard gave 
a floor almost as good as concrete. 

A narrow gage track was laid <li- 
rectly in front of the cupola along the 
full length of the foundry. This made 
it possible to handle iron to any floor 


m 


in large geared truck ladles of 2000 
poutuls capacity. This same track con¬ 
nected with a complete system cover¬ 
ing the foundry ^material yard, extend¬ 
ing to the charging platform and through 
and around all of the other shops in 
the group. 

A cupula built by the Whiting h'ound- 




TRI CUFOU WAS SET IN A SEFAB.\TB BUILPINO JUST OUTSIDE THE ItUN FOUNDRY FLOOB AND TRUCK LADLES RECEIVED TUB METAL TAPFED- 

OENERAL VIEW OF THE WEST END OF THE FOUNDRY FLOOB 
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ry Efiiiipmcnt Co., Harvey, lit,, with 
a rated capacity of two tons per hour 
was installed. This was blown with 
a fan made by the B. K. Sturtevant 
Co., Boston. 

Iron, coke and limestone were loaded 
upon cars in the foundry yard and lifted to 
char^inR phatform on a power elevator. 
The cliarRinK platform had a floor of 
J4-inch steel plates and the narrow KaKe 
storage tracks and turntables were .so 
arranged that iron could he cliarged 
directly into cupola from cars, prevent¬ 
ing rehandling from yard to cupola. 




MOLni.Nfl SAND WAS tINI.OAI)En FKOM BAHOta BIlOltOIlT O.N THB CANAL—SERCKA.VT 
AP.ASIS. ASSISTANT POUNPIIY SUBERINTRNDKNT IN THE ITORBaROlIND 


foundry, there were two 
cranes of 8-foot radios 
remodeled in the shops 
from wall type to pillar 
type in order to allow 
them to cover a full 
oircle. 'I'hese were rated 
at about I'/j tons and 
were set to swing over 
the narrow gage track so 
that the large ladles 
could be lifted out of 
their truck,-, and poured 
front the crane. All 
flasks and bottom boards 
including snap flasks for 
bench work ai\d specially 
designed coremakers’ 
tables, inoldcrs’ benches 
and brass molders’ tubs 


Sept. 17 the first brass heat was poured 
and Sept. 20, a little less than two 
months after taking over the building, 
the first heat of gray iron was poured. 
The foundry was at that time com¬ 
pletely equipped as described and shown 
in the illu.strations which were taken from 
photographs taken during operations. 

It was at this time the only gray-irtiii 
femndry completed and in operation by 
the army overseas. A fully etiuippcd 
pattern sliop was in operation. The 
foundry was reatly to meet all require¬ 
ments for gray iron, brass and alum- 
imim castings and onlers were on hand 
for a considerable amount of work for 
the army. 

The shop personnel consisted of 
skilled molders and coremakers from 
the thirty-fourth engineers, a regiment 


W.Vl.1, CRANES WBUK CO.WKIITRP TO flLl.Alt 
CRANKS TO CO.\IM.\M) TUB TIIACKWAV 
AND l>UUIII.N(i |.'I.U0IIS 

The core oven equipment was a roll¬ 
ing shelf oven with five shelves or 
drawers. Only the shelves and their 
.supporting frames were fnrnishcd from 
the .States and of course it was neces¬ 
sary to design and build a brick fire 
box and setting. A 5 x 12-foot truck 
oven was completed just before the 
armistice to handle any larger core 
work which might be required later. 

The cleaning room was equipped with 
two heavy Engli.sh-made double wheel 
grinders carrying 3 x 24-mch grinding 
wheels, and a tumbling barrel, 2J4 feet 
in diameter by 4 feet long. 

One Whiting nonferrons furnace, coke 
fired, was installed in a separate 
building alongside the foundry to melt 
the brass and aluminum required. 

For handling heavy work in the 


A CnMIM.CTE MACniNB SHOP WHtCII FORMED A PART OF THE BASK SHOP STJPPBEMENTEO THE 
WORK OF THE FOUNDRY DEPAItTME.NT AT OENERAL INTERMEDIATE SUPPLY DEPOT NO. 1 


were built in the shops. A few steel 
flasks ordered from American manufac¬ 
turers were in use. 

As previously stated, the building 
was turned over on July 24, 1918. On 


specially organised to operate the engi¬ 
neer shops and depots. The foundry 
and all shop activities at Gievres were 
under the general charge of Lieut. Col. 
Smitten of this regiment. Sergeants 
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J. F. Geary and Samuel C. Hardman, 
detached from the eleventh engineers 
alter six months service on the British 
front before Cambria, planned and exe¬ 
cuted the design of the foundry and its 
equipment. Sergeant Geary , had charge 
of foundry operations until its closing 
after the armistice with Sergeant Adams 
of the thirty-fourth engineers as as¬ 
sistant. 

In the l|hort time it was in opera¬ 
tion, the ifpundry turned out about 6 or 
7 tons of brass castings and 70 to 75 
tons of gray iron castings, covering 
a wide range of work, such as pulleys 
and hangers, parts for antiaircraft 
searchlight mounts and repair parts for 
locomotives, motor trucks, tanks, trac¬ 
tors and machinery of all sorts. 
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each mold. The two half cores for 
making the bottom foot are of the 
most primitive type and could be pro¬ 
duced in quantity at a trifling expense. 

We think that two plain hand squeeze, 
stripping-plate machines would meet 
your requirements. 

In practice we would recommend that 
the drag frame be made in tw’o sec¬ 
tions, 4 and 3 inches respectively, the 
deep part to be placed around the pat¬ 
tern first, filled with sand, squeezed 
and struck off. The core to form the 
foot is then slipped over the stump of 
the pattern which has been left on for 
that purpose. The flat bed which has 
just been struck serves to locate it in 
the right position. The other half of 


Cast-Iron Shoe Last Made 
in a Two-Part Flask 

Question —We arc forwarding sample 
of a shoe last which wc have up to 
now been making in our foundry by 
band. We wish to increase our output 
to 300 tons or about 80,000 lasts per 
year. 

What do you consider the simplest 
and most effective method for producing 
this last on a molding machine, taking 
into consideration the following factors: 

(1) Scarcity of labor, which makes it 
necessary to employ inacbincry which 
will give the largest output per man; 

(2) What is the best type of box to 
use and bow many castings should be 
made in each box (w'c have in mind 
cither two or four); (3) Which is the 
better to use, a three or a t<jnr pari box? 
That is to say a coiie and drag ami one 
or two middle parts. 

.,4nra’cr—-Taking into considonation the 
points raised in your letter we would 
recommend that the pattern be split 
along the line shown in the accompany¬ 
ing 'illustration which would leave half 
of the large foot and heel in the cope. 
The small foot could be omitted from 
the pattern and made in a core. In 
this way the job could he made iii an 
ordinary two part flask, or box, to use 
your term. We would not attempt to 
make more than one casting in each 
fla.sk. A flask 8x10 inches with a drag 
7 inche.s deep and a cope 4 inches will 
1)C large enough for the job and one 
man can handle it quite easily. If one 
man cannot meet the tonnage required, 
two men can he put to work, one on the 
copc.s and the other on the drags. 

The advantages of this method arc 
that the job is so simplified, ordinary 
labor may be placed on it if necessary. 
The drag half of the pattern is mounted 
on a plain flat plate and the cope half 
on another which of course eliminates 
the necessity of making a parting on 



PKR.SPEeTIVE VIEW OP LAST 8HOW1.NG PAIITI.NC 
LINE AM) ALSO HKTIiOD OP PORM- 
I.NU LOWER POOT IN CORF, 


the drag is then placed, filled with sand, 
Mpicczcd, struck off, the pattern dropped 
through the stripping plate, and the 
mold lifted off, turned over and set on 
the floor. The cope, of course, is 
simple. 


Tapered Drag Core Prints 

Question :—For a number of years it 
has been our policy to use a tapered 
print in the drag as well as the cope for 
all gated metal patterns. Occasionally 
we receive patterns from various sources 
which have straight prints in the drag. 
We would like to know why some 
patternshops continue to make these 
straight prints. W'e believe the tapered 
print is the most efficient and would 
like to know why the straight print is 
preferred in some cases. 

/tnswer :—Many things are done in 
pattern shops for which it would be 
difficult to find a rea.son. . Some of 
them are simply the result of custom, 
while others are done with the object 
of getting by with the least effort. Any 
faults or shortcomings in the finished 
pattern are due to laxity on the part 
of the fonndryman and not the pattern¬ 
maker. In a great many cases the 
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foundryman contents himself with out¬ 
lining in a general manner the way be 
wishes a pattern made. He leaves the 
details to the patternmaker, who of 
course makes it the easiest way. Theye 
is no more work involved in making 
tapered prints than there is in making 
straight ones, but there is more work 
in putting a tapered end on a corcbox 
and for that reason the prints are made 
straight. 

On the other hand there are many 
things done in a pattern shop for which 
there are very good reasons. In the 
cases where cores made on core ma¬ 
chines arc used, a straight core print is 
most suitable because it saves the molder 
the time required to file a tapered end 
on each core. If the bottom core print 
is of a reasonable length and the core 
fits snugly, the cope core print may be 
dispensed with, or, if a cope print is 
used, the drag print may be made so 
short that it does not increase the diffi¬ 
culty of drawing the pattern. 

Taking the que.stion broadly wc would 
say that where the job warrants the 
making of special corelmxes, tapered 
core prints are justified inasmuch as 
they arc bound to draw without dis¬ 
turbing the mold. Where cores arc 
made on a stock core machine the 
straight core print is the best; of course 
by a straight print is meant one with 
sufficient draft ^o draw properly. 

Recovering Copper From 
Scrap and Sweepings 

A method of treating copper ^atte 
for recovery of the copper recently 
patented in Great Britain consists in 
roasting the copper sweepings and 
scrap with not less than IS per cent 
of common salt, and 25 per cent of 
sand. The roasting is carried out in 
a two-part furnace which is a re¬ 
verberatory furnace with a muffle nn- 
dcrneaili whicli arrangement enables 
varying temperatures to be obtained, 
as the temperature determines whether 
cuprous or cupric chloride shall ^e 
formed. The former chloride is vola¬ 
tile and is recovered by condensation, 
while cupric chloride is Recovered hy 
leaching with water and sulphuric 
acid. From these salts the copper 
is easily obtained free from the im¬ 
purities which contaminated the scrap. 


The Shawinigan Electro Metals 
Co., Ltd., has moved its United States 
sales offices from the Leader-News 
building, Cleveland, to 1500 West¬ 
minster building, Chicago, where D. 
C. Falconer is located as sales agent. 
The company also has arranged to 
carry slocks of magnesium in ware¬ 
houses in New York, Chicago and 
Betroit. ^ 's 
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Centralized Metallurgical Control 


B NOWLEDC'iF. is gained through experience, 
study and research. Jivery one who works 
in a foundry has more or less opjwrtunily 
to acquire a limited amount of metallurgical 
experience and there are a nuiuhcr of books on metal¬ 
lurgical subjects through the study of which, some 
knowledge of the jyroperties of foundry metals may be 
gained. Rescarcb, then is the only patliway to metal¬ 
lurgical knowledge which is closed to most foundrymen. 

Many foundries do not employ a metallurgist. The 
suiierintciideni i.s supposed to have sulficient practical 
knowledge of iron and its control to handle any prob¬ 
lems which arise. Usually lie gets along in a jiass- 
ahle, though not entirely .salisfaetory manner, and 
oeeasioiially lie is confronted by a prohleiii lie can not 
solve. Sonielimcs on such occasions he obtains a book 
on jiietalliirgy and tries to ascertain tlie remeily for 
bis I rouble, Tliis, however, is difficult even willi a 
limited knowledge of metallurgy, for while hook.s 
cover the lield broadly and in a general way, it requires 
a trained mind to follow and defmilely bay hold of 
the cause and remedy for an individual ease. 

'I'lic foundry which employs a metallurgist is 
soiiiewliat more forluiiale. It.s metallurgical problems 
are solved more readily: liut let us consider what 
ability tlie average foundry metallurgist has for eon- 
trolliiig the mixing, melting and pouring of iron. Usu- 
.ally he is a chemist and can analyze the metal and so 
control the mixture. Also, he usually has had a lim¬ 
ited amount of expeiiencc in the lines manufaetnred 
by the particular foundry by wbicb be is employed. 
In most foundries, liowever, only one metallurgist is 
employed, especially in the many small shops, and tbn.s 
the solitary worker loses the advantages of an inter 
change of ideas so hcli)fn] to a broad, technical devel¬ 
opment. 1 his lack is partially compensated through 
visits to other foundries and the meetings and pro¬ 
ceedings of technical societies, hnt neither of these 
advantages lills the place of a l)road, actual e.xpcrience 
in contact witli other wi>rkcrs in tl)c same line. Some 
large foiiiulries are able to employ several metallurgists 
and to give them ample facilities for research iu the 
laboratories anil shops, but even such foundries fre¬ 
quently lack the diversity of work which i.s so helpful 
in furnishing thorough experience to the metallurgist. 
Therefore, there is a long step ahead which has not 
yet been taken liy the. technical brancli of the foundry 
iinlustry. If all the foundries in different districts 
would eoml)ine to ostabli.sli central laboratories from 
which the iron of the .supporting foundries could be 
controlled, the a<Ivantagcs would be great. While 
such ;i laboratory need not be primarily of the research 
type, yet it should have enough equipment for solving 
every metallurgical problem with wdiich the local 
foundries are confronted. A first class metallurgist 
could be placed in charge and with others under hk 
direction, an interchange of ideas and an accunr.u- 
lation of broad experience could be obtained. 



















































November 1, 1919 


THE FOUNDRY 


797 


Trade Outlook in the Foundry Industry 


L'l HOUGH not entirely unscathed, the found¬ 
ry industry has not been seriously hampered by 
the multitude of industrial calamities which 
have assailed it indirectly to date. 'I'he steel 
strike found most plants well stocked with iron and 
a'thoujjh some .special grades were off the market 
due to certain furnaces being down, the greater per¬ 
centage of foundries arc well stocked and continue 
to operate near full capacity. The threatened coal 
strike with its attendant spectre of a coke famine in 
most cases finds foundries j)repared. Ivven though 
the strike occurs, most casting plants are stocked for 
at least two months’ operation and the possibility 
of a mine strike of that duration is unthinkable. 

As in every instance, certain excep¬ 
tions exist and these arc found in 
Exceptions the localities which are adjacent to 
Exist supplies wlfich have been sc- 

.sirictcd by the steel strike. In the 
region surrounding t hicago and Mil¬ 
waukee, in particn ar, the coke shortage w.as seriously 
felt even before the mine strike ibreatened still fur¬ 
ther curtailment. 

Many foundries 
in this district 
carry a very small 
stock of coke, de¬ 
pending n p o n 
nearby by-prod¬ 
uct o V e n s for 
promi)! delivery. 

I be steel strike, 
in a m e a s u r e, 
crippled the 
oven;; upon which 
t b e se foundries 
deiiendcd and for 

the ]>ast few weeks coke has been sought from more 
remote sotuces. Coke dealers appreciating the sit¬ 
uation have rushed (piantities of both foundry and 
furnace grades into the region on consignment and 
the greater number of foundries, although somewhat 
cmbarr.'i.ssecl have been enabled to eontinue opera¬ 
tions. Trompt coke prices rellecting the unprece- 
(lente<l conditions have commenced a scries of Huc- 
tnations leading upward, and the finally established 
level is entirely pruble,malical. Coke output is de¬ 
creasing. 

A steady price advance is noted in all 
localities m foundry pig iron for 
Prices Mount P'O'"!’! shipment and although only a 
small tonnage has been .sold for the 
lirst half of 1920 a higher tendency 
is evident. In the Middle West keen 
competition exi.sts hetween buyers to secure the small 
available tonnage for delivery this year. This com¬ 
petition taken with advancing production costs has 
brought .ji.lO pig iron and $.12 iron seems imminent. 
Southern furnaces in the main arc sold out for the 
remainder of the year and except for an occasional 
carload lot no iron is available for prompt delivery. 
The small amount of advance selling for 1920 is 
abnormal for this period of the year. Unsettled con¬ 
ditions have acted to deter both buyer and seller. 
Furnace interests seem of the opinion that produc¬ 
tion costs will undoubtedly rise, and the few first 
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quarter sales which have been made are from 75 
cents to $2 a ton over prevailing prices at this time. 
Scrap has been strongly affected by strike conditions. 
'1 he inquiry in some localities for cupola scrap to 
substitute for pig iron has forced prices up, and 
dealers in many quarters are stocking their yards 
full in expectation of higher prices yet to follow. 

'file unprecedented growth and expan¬ 
sion in foundry business in practi- 
Business callv all lines continues, and is evi- 
Unexcelied dent in all sections of the country. 

When the wave of increased business 
started in the automotive industries 
some apprehension was expressed that the foundation 
of prosperity was not sufficiently stable to support the 
the growth. That this feeling was unwarranted ha.s 
been shown by the soundness which has marked the 
castings market during the threatened steel strike and 
subseiiuent unre.st. When it is realized that the 
United States produces about 80 per cent of the 
world's output of automobiles and perhaps a larger 
jiercenlage of the various types of industrial tractors, 

and that the pro- 
•luction methods 
in use in this 
country fit do¬ 
mestic manufac¬ 
turers to meet 
the competition 
of any foreign 
nation, the sta¬ 
bility of the in¬ 
dustry will be ap- 
])rcci.ated. That 
increase in busi¬ 
ness which bad 
its iiiceptioti in 

the .lulomobile liebl has sjiread to practically all lines 
of castings mannfacturc. until at present foundries, 
are in most cases ttiiable to assume any additional 
business before the first of the year. Manufactur¬ 
ers of stoves in the Middle West, unable to .secure 
supplementary castings to make possible additional 
output in their own works, arc seeking to place or- 
<!ers both in eastern atid western foundry centers. 
Other castings for various construction and domestic 
uses arc almost impossible to obtain. Manufacturers 
of jdumbers’ supplies slate that there is a shortage 
of over a half million bath tubs; fittings of both iron 
.and brass arc practically unobtainable: and cast pipe 
makers are booked through until the first of the 
year, although municipalities have not purchased as 
liberally this season as in the past. Even foundries 
which specialize in piano plate, and casting.s which 
under war rulings were deemed noncssentials are 
enjoying unprecedented demand. Malleable shops are 
booked beyond their capacity, considering the avail¬ 
able labor supply. Railroad repair work, foreign car 
orders and the pos.sihility of extensive buying of 
railway equipment when the roads revert to private 
management offer much encouragement to malleable 
producers. Nonferrous prices are strong. Prices 
based on New York follow: Copper. 20.25c to 
20.S0c; tin, 53.50c; antimony, 8.75c to 8.87V^c: alum¬ 
inum, No. 12 alloy, producers’ price, 31.50c, and 
open market, 30.50c. Zinc is 7.7Sc, St. Louis. 
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Comings and Goings of Foundry men 
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II,LIAM JORDAN lia^, re¬ 
signed as assistant louniliy 
manager for the American 
Seeding Macliino Co., Spring- 
field, O., to beroine associated with 
E. A. Parker and Fiank Hook in the 
fonnation of the Siiringlield .\hi- 
ininuni Plate & (’asting Co, which 
will btiild a plant for the inaniifactnrc 
of aluminum vibrator plates and cast¬ 
ings. Mr. Parker wa.s formerly in the 
pattern and experimental deiiartment 
and Mr. Hook was head of the vibra¬ 
tor production' department of the 
American Seeding Machine Co. 

J. H. Depplcler, Metal & Thermit 
Corp., New York, has been elected 
vice president of the .'Xinerican Weld¬ 
ing society, and P. !•'. Willis, pre.si- 
dent, 1 lenderson-Willis Welding & 
Cutting Co., has been made a direc¬ 
tor of the society. 

Pierce P. Ifayden has accepted the 
position of foundry foreman with A. 
T. Nyc Sc Son Co., Columbus, (). 

H. II. Outwali'r, of Rogers, llrown 
& Co, has been transferred from l!nf- 
falo to the New N'ork oHice of the 
company, where In' will be conncctid 
with the selling staff. 

Charles 11. Schmal/, formerly with 
the Hanna Kngineeiing Works, Chi¬ 
cago, h.is been made assista.it f.iclory 
manager for the Holt .\lfg. Co, 
Peoria. III. 

C. W. Cioss has been aiipointed 
manager of western railroad sale.-, of 
the Chicago Pneumatic Tool Co. Mr. 
Cross will h.ive his headc|uai ters in 
the I'isher building, (Chicago. 

Ered .S Camiibcll has resigned as 
foundry superintendent for the Hitch- 
ings ('o. Kli/abith, N. J., to t.'ikc 
charge of the foundry operated by the 
Turner Machine Co., Danbury, (iouii. 

William H. Savage, builder of ma- 
chijic tools, and Everett K. Wilbar, 
assistant treasurer of the Hniott 
Foundry Co., both of Fiteliburg, 
Mass., arc among the incorporators 
of the Piople’s Tru.st Co., of that city. 

George J. Webster has resigned as 
general manager of the Charcoal Iron 
Co. of America. He has been elected 
to the board of directors of the same 
company. 

Wilmer M. Wood, traffic manager of 
the United .States Cast Iron Pipe & 
Foundry Co., has resigned this posi¬ 
tion to become genelal freiglit agent 
ol the Kerr Steamship Co., New York 
City. Mr. Wood bad been associated 


with the linited States comi>any for 
tbc i)ast seven years. 

Walter P. Coglilan Itas resigned as 
secretary and sales manager of the 
Klaxon Co., Newark, N. J., to become 
general sales manager of the .Amer¬ 
ican Ilaiiimcred Piston King Co., llal- 
timorc. 

Licnt. ('ol, R. 1.. Streeter has re¬ 
signed as general manager of the 
government's arsenal at Rock Island. 
111., to become assistant tnecliaiiical 
engineer of the Aluminum Co. of 
.America, Now York. . 

Harold R. Diniicou has accepted the 
jiositiou as assistant to R. W, Lea, 
)>roductioii manager of the Moline 
Plow Co., Moline, 111. Mr. Dinnecn 
was foiiiierly manager of the John 
Deere Plow Co. 

Frederick K. .Acker, who has been 
assistant purchasing agent of Mackin- 
to.sli, Heii'pliill fk Co., Pittsburgh, has 
been promoted to the jiosition of 
piircliasiiiv agent sueccediiig Charles 
W. P'orei!: v\lio rereiitly resigned. 

John F'. Srluircli, oiierating vice 
presidi-ut of the T. H. Symington f'.o., 
Rochester, N. Y., will take charge of 
all western sales of the rompany. He 
still retains the title of vice president. 
Ills lieadtpiarters will be in (.'Ivicago 

Otto Rabe, president of the Kelsey 
F'ouiidry Co., Chicago, has become 
allili.itcd with Christian M. Gottscliaii 
and others in the incorporation of the 
Gottscliau .Steam Motors Co., 1770 
llerteau avenue, Chicago. 

J. R. King has accepted a iiosition 
as production manager and foundry 
-.iipci iiitendcnt for the Fate-Root- 
lleatli Mfg. Co., Plymouth, (J. Until 
receiilly he was with the Monroe 
l•'olln(Iry & l''urnacc (^o., Monroe, 
Mil'll. 

W. K b'rank, vice )>re.sident of the 
Dam.isciis Rronze Co., I’iltshurgh, 
Iiicsentcd a paper at the bimonthly 
meeting of the mechanical section of 
tile F.ngiiicers Society of Western 
Penn.sylvania licid at the Union Arcade 
auditorium, Pittsburgh, (Jet. 14. The. 
subject of the paper was "Notes on 
liron/.c and llabbitt Hearings." 

H. Kelley will establish offices 
ill the Stambaugh building, Young.s- 
town, O., as northeastern Ohio repre¬ 
sentative of the Keystone Bronze Co. 
Mr. Kelley was formerly secretary and 
assistant manager of the Falcoti 
Bronze Cq,, Youngstown, O., having 


been associated six years with this 
company'. 

James Fcasy, foundry superintend¬ 
ent, Rnston & Hornsby, f.td., lancoln, 
Eng., who came to this country to 
attend the foundry convention ^ 
Philadeljiliia, remained to visit ^ 
nuinber of the larger foundry centers 
of the east and middle west, returning 
to England the latter part of October. 
He. visited representative foundries in 
PHlsburgh, Chicago, Milwaukee, Be¬ 
loit and Kenosha, Wis., Cleveland, 
Detroit, Toronto, BulTalo and New 
York. 

Charles W'. Forcier, who for the 
past three years has been purchasing 
agent of Mackintosh, Hemphill & Co., 
Pillshiirgh, recently resigned and has 
opened offices in the Union Arcade 
building as a sales engineer, in which 
capacity lie will represent in western 
Pennsylvania, West Virgini,i and east¬ 
ern Ohio, the Crucible .Steel Forge 
Co., Cleveland, and the Exeter Ma- 
ehine Works, Inr., with a plant at 
Pitlston, I’a., and executive offices at 
.10 Clnirch street. New York. Mr. 
Foreier has been treasurer of the pur- 
chn.-ing agents association of Pitts¬ 
burgh for the past two years and 
will retain this jiosition until the an¬ 
nual meeting of the association. 

Addresses Pittsburgh 
Foundrymen 

H. D. Gates, of the Pangborn Corp., 
Hagerstown, Md., was the speaker at 
the regular monthly meeting of the 
PiMsbnrgih Foiindrymcn’s assoeiation 
which was held (Jet. 14 at the 
Chatham hotel. Mr. G.ttes’ talk, which 
wa.s illustrated by lantern slides, was 
“Application of the .Sand Blast in 
General Foundry Work.” Carleton S. 
Koch, president of the Fort Pitt Steel 
Casting Co., McKeesport, Pa., recently 
elected president of the American 
F'oundrymen’s association, occupied a 
.seat at the head table and was called 
on for a speech. He gave a brief 
t.vlk relative to the affairs of the 
American Foundrymen’s association, 
its problems and aims. He bespoke a 
more cordial interest in tlie annual 
convention and exhibit of the associa¬ 
tion on the part of the foundrymen 
and intimated that there was some 
possiltility of the next convention be¬ 
ing held in Pittsburgh provided an 
exhibition hall of sufficient size'^that 
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was fairly convenieirt to hotels could 
be secured. Finding such an arrange¬ 
ment, Mr. Koch asserted, was getting 
to be a good deal of a problem in 
practically all of the larger cities of 
the eastern half of the country. 


Safety in Grinding 

Two unique attachments for use 

with an ordinary foundry sUnd 
grinder are shown in the accompany- 

« ■ ig illustration. These were devised 
y T. F. Jennings, foundry superin¬ 
tendent for the Utah Copper Co., 
Garfield, Utah. An adjustable slid¬ 
ing table is set immediately in 

front of the two wheels of a double 
stand grinder. This table may be 

moved forward or backward and 
tightened in position by a counter¬ 
sunk bolt. The table has been in 
use for about three years and since 
its adoption no instance has been 
noted where the work wedged, 

scalped or choked in the wheel. The 
workman is enabled to place a cast¬ 
ing on the table and all the energy 
expended is pressing the work against 
the rotating surface of the wheel. 
Ordinarily, the combined weight of 
the casting and the pressure necess.ary 
to hold it against the wheel causes 


fatigue which is avoided through the 
assi.stance furnished by this device.’ 
It is possible to use a large wheel 
on one side and a smaller on the 
other if desired, as one side of the 
table may be advanced to compensate 
for the different diameters. The glass 
shield attached to the wheel guard 
is another device intended to be used 
with or without goggles to guard the 
workman’s sight. The rigid construc¬ 
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tion of this guard combined with the 
hinged adjustable feature furnish a 
convenient shield for the workman's 
face against any flying particles. The 
pulley and belt have been fitted with 


a special guard since the photograph 
was taken. 


Welding Torch Embodies 
New Features 

A new welding torch, which em¬ 
bodies a •number of unusiml ifeature.s, 
has been developed by the Air Ue- 
diictiun .Sales Co., New York. The 
torch consists of an unusually small 
number of parts, sonic of the threaded 


connections prevalent in earlier mod¬ 
els of welding torches being elimi¬ 
nated. The torch heads are drop- 
forged of the same material as the 
tip, so that both parts are subject 
to the same coefficient of expansion 
and contraction. In order that oper¬ 
ators cannot make the mistake of 
connecting the feed hose to the wrong 
connection the oxygen valve is 
equipped with a right hand thread 


and the acetylene valve with a left 
hand thread, the nuts on the feed 
hose having corresponding threads. 
The handle is knurled and bears a 
stamped gas pressure table which 


serves as a permanent source of in¬ 
formation for the operator. The valve 
handles are of oct.agon shape and are 
on the left side of the torch. It is 
c'aimed that on account of the man¬ 
ner ill which the gases arc mixed 
this torch will not backfire. 


Magnesite in the United 
States 

M.igncsile is mined in only two 
Slates in the United States and most 
of the output Is used in steel-making 
plants and for the manufacture of 
refractory products and sanitary floor¬ 
ing. The domestic producers of mag¬ 
nesite .sufFered serious handicaps in 
I'llS by reason of restrictions on 
freight shipments, of tin; increase of 
the imports of magnesite from Can¬ 
ada from .1000 tons in l'>17 to 20,000 
tons in 1918, and of the use of sub¬ 
stitutes for magnesite. Many of the 
producers who were not equipped 
with kilns lost business because the 
makers of magnesite refractory prod¬ 
ucts insisted on having calcined or 
dcadburncd material, which is so much 
lighter in weight than raw magnciiitc 
that its shipment saves half the 
freight charges. 

The country from which we im¬ 
ported most of our magnesite'before 
the war was .\ustria-Hungary. 

A report on “Magnesite in 1918,” 
an advance chapter of the volume 
“Mineral Resources of the United 
States" for that year, has just been 
is.sucd by the United States geological 
survey, department of the interior, 
and can be obtained free of charge 
on application to the director of the 
survey at Washington. The chap¬ 
ter, which was prepared by R. "W. 
Stone and C. G. Yale, states the 
general condition of the industry, the 
pricc.s, production, imports, and uses, 
gives many analyses of magesite, and 
describes briefly the foreign deposits. 
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aPJURTABLR TABLR AND GLASS SHIELDS PROVIDE SAFETY FE.mREB FOR GKINDING WHEELS 
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Patents Drying Method 

With the object of makiiiK cores tfiat 
can be quickly dried without placitiK 
tlicm in the core oven, a Michigan 
inventor, Alexander W. Finlayson, re¬ 
cently devised the core shown in t!ie 
accompanying illustration. This c<'re is 
patented. 

In the ordinary method of mal.ir; 
cores, the inventor claims that the bak¬ 
ing i)roces.s does not eliminate all the 



COIIB PU0VII>Kt) WITH A PKItKOlUTKO Tl'BE 
KUU L'AnilVINO AWAY VAPOII 


moisture from the core with the ie-alt 
that the molten metal generates a cer¬ 
tain amount of vapor. , 

In the aeeornpanying ilhistration the 
core is .shown at wliich is lonncd 
around a perforated lube, F, while ( 
are hallle plate.s nnbeildcd in the core. 
While the core is in a green slate, it i- 
moistened with gasoline which is ignited. 
.■\s till- liqinil liurn.s. the inventor poinls 
out lh.it the heat gein-r.ited is sulTieieiil 
to dry the surfaee ol the eore reiideiiiig 
ii 111 for coiit.ut with the molten iiiet.il. 

.\ suhsl.intial s.iving of time is claiine I 
V.ipor III the interior of the core, eau-i d 
hv the heat of the molten mct.il. ,s 
e.iriied idT hv the perforitcd liilic l>. 
It is said til,it this elfe,'tuaUy idiminate- 
blowholes in the casting which, .if 
course, vionhl result if.no ine.in.s were 
prenided for ilisiio.sing of the v.ipor is 
it is generated. 

PorlaWe Appi Bailees for 
Drying Ladles 

An impiovement on the old wood 
fire for d-virg ladle- is shown in 
two types in the aceoinpanying illii— 
Iration. The ni.iiiiifaclnrcrs state lli it 
the Ccpiipinent shown at the left will 
dry a iiO-ton ladle in l.'i mimites. It 
con.sisls of a 2()-Kalloii steel oil tank, 
equipped with 150-ponnd pressure 
K.ige. oil and air fcgiilating valves, 
one length of sperial oil rc.si.stiiig hose 
and one length of high pressure air 
hose, a burner with a long handle 
. and deflecting plate. The tank is 
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mounted on a strongly built angle 
non truck which lias handles and can 
he moved easily from place to place. 
It i.s supplied with two 18-inch wheels 
and two smaller guide wheels. At¬ 
tached to the truck is a swinging 
davit, from which the burner with the 
deflecting plate is suspended by a 
sled cable. This plate may be low¬ 
ered or raised as desired, by a steel 
cable connected to a small winding 
crank on the truck. 'I’he burner lights 
inslaiilly, burns fuel, crude or kero¬ 
sene oil and oper.ites with eoiiiprcs-eil 
.air from 20 to 100 pounds pressure 
The flame of the burner is diiected 
down tow.ird the hot loin of the ladle, 
ft spie.ids evenly and quickly, and 
beats the sides and bottom of the 
ladle. 

The other app.iratiis shown in the 
same illustration is designed for drying 
small ladles. It consists of a sheet 
iion bo-x icinforced with angle iioii 
aiul lined with fire brick, a fuinaee 
burner and a 20-gallon steel oil lank 
I'he ladles are placed bottom np over 
the opening of the box .itid the flame 
of the oil burner shoots up llirough 
the openings, cpiirkly and evenly dry¬ 
ing the liiii ig of the ladles. The fire 
box can he iii.ide any desired length 
to heat a number of ladles. The 
burner ron nines any I'lade of fuel, 
ernde or keiosene oil in LUiiiiection 
with roinpressed air from 20 to 100 
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pounds pressure. This outfit is sup¬ 
plied with a regulating valve and 
mounted on a flange which is bolted 
to one end of the box. The steel tank 
is equipped with a ISO-pound gage, 
oil and air regulating valves. The 
connections between the burner and 
the tank can be made with pipe. 
These installations have hCcn de¬ 
veloped recently by the Hattck Mfg 
Co., Brooklyn, N. Y. 

NiiiiiiiiiiiikiiiiiiuiiiiiiiuiiiiiiiuiuiiiiiiiiiriiiiiiuiiLiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJitiuiiiiiiiiiiiiiiiiiiiimiiii 

2 I 

I Obituary I 

Kiiiiiiiiniiiiiuiiiiiniiiiiiigiiiuiiaiwiuiiiiiiiiiiiiiiiiimiimmuiiiiiiiiiiiiiiiiiiiiiiinin^^^ 

Arthur J. Storm, New York repre- 
.sontative of the Dayton Foundry Co., 
D.iytoM, O., ilied of heart disease 
recently at Ins home in Flatbnsh, 
Itrooklyn. Mr. Storm was 46 years 
of age. 

William H I’errin died at his home 
in I’lttshiirgli lecently. Horn in 
Maryland 72 years ago he moved to 
I’ittsburgh and for more than 40 years 
was eonnected with 'the I’hillips & 
Mcl.aren Co. of that efiy, having been 
foreman of the company’s machine 
shop and foundry. 

Kenjaiiim K. Compton, for the past 
1(1 years sni'Ci iiKciidenl of the lir.iss 
foiindiy of llie ricllilchem plant of 
the ftethlehcm Steel Co, died recently 
at Iiib home in llclhlelicm. Mr. 
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Compton was 62 years of age. Prior 
to coming to I’clhleliem lie had charge 
of the brass foundry of the William 
Cramp & Sons Ship & Engine Hiiild- 
ing Co., Philadelphia. 

W. Cromwell Gurney, president and 
general manager of the Gurney Found¬ 
ry Co., Torontp, Out, died recently. 
Mr. Gurney was the eldest son of the 
late Edward Gurney, founder of the 
Gurney I'oundry Co. He was 46, was 
born and educated in Toronto, and 
had been connected with the Gurney 
Foundry Co. since he entered upon 
commercial activities. He was a mem¬ 
ber of the C.-inadian Manufacturers’ 
association. He is smvived by his 
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widow, one son and two daughters. 

George W. Johnson, bead ot the 
Johnson Uronze Co., New Castle, Pa., 
died Oct, 12, at his home in that city 
He was horn in Clarksville, Mercer 
county. Pa., 72 years ago and moved 
to N'ew Castle in 18S0 He con¬ 
ducted the Aretbn.sa Iron Works from 
1885 to 18*W when it was sold to the 
American Sheet & 'I'm Plate Co. ,\fr. 
Johnson had large interests in quar¬ 
ries and mines m l.awrencc, llutlcr, 
.\rmstrong and Pdair ronniies in Penn¬ 
sylvania as well as in Maryland and 
in West Virginia. 

lieriiard 'I'lieodore I'tii eliardi, vice 
liresident of the American Machine & 
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Foundry Co., Ilrooklyn, N. Y., died 
recently at his home in that city, 
aged .'0 years. Mr. Iltirchardi came 
to this country from Germany nearly 
50 years ago. He built the great 
ocean pier at Palm Iteach, Fla., and 
later constructed the h'lorida East 
coast and the h'lorida West railroad 
and also the Gulf stream road. Mr. 
Hnr'-hardi became general manager of 
lh< .\mcrieaii Machine & Foundry 
Co. in 1002 and designed the building 
occupied by this company He was 
piesidint of the W.ililsirom Tool Co., 
and was interested in other corpora¬ 
tions which he .served in various ex¬ 
ecutive capacities. 
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i What the Foundries Are Doing 

g Activities of the Iron, Steel and Brass Shops 
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('litmtnii'tion of a 1 story pattern shop nm- 
tniipliitfti hy tile Iddei’nrooil Mf^c Co. Newark. N. J. 

Erortlon of a fouiifiry and maphiiie bli'i' the 
(liarU’Si own na\y yard is under rontemplatlon. 

Orders li.ue been Issued for dismantllne the 

DaiitzliT roiirdiY & Machinery Co., (•iilfporl, Mha 

Kreellon of a foundry. 80 x 200 feet. Is eontem- 

pl.iled by ihf Windsor Fo mdry Con*. Windsor. Vl 

Krertluii of a foundry ut 4514 Korty-sixtii htrepi 
Seattle, la heinu phuined by James Muir 

Woodnic & KtluariU, KIkin, 111 . eoulemplate the 

eriH'tlon of 4 fouitdr)' afliiitioi), 85 x 182 feet. 

All addition |(> Its fonitdry is eoiiteiii)>liiled by 
the Taylor Forlfii To, Idd., (ttielpli. Out. 

The Y.ilxs K .lolinsoii Co. Clilppewa Kails, WIs., 
is eriTlin;; h ttniy Iron roiiridry and n machine atiop. 

17ii' main Ini'ldlng will be lOtl x 225 feet. 

The tl irj’ Fuimdiy & Machine To. (i.iry. Tnd, 
roeciitly eloinucil its name to tho Calumet Foundry & 
Machine Co. 

The F. & If Foundry Co . Newark. N. J . recently 
W. 1 S liicnrtMiraled with $00.0<l0 eapital. hy rbrisliaii 
Fran}!. William ITewItt iiiul Lena K. Morec. 

Plans are reimrted lieing prepared for the erection 
of a foundry. 141 x 305 feet, for William Neiman, 
llamhurt;. Pa 

The Engman Mittliews llange Co., Roiitb Bend, Ind, 
la reported planjilnE to move im plant lo Gobhen. 
Ind. 

Bids have been taken for the erertion of a brans 
foundry for the Rdm-Ttlrhardson Brass Co,. 818 
Noith Holiday atwet, Ralfiniore. 

An increase In eapital from $50,000 to $100,000, 
recently was made by Ui« Kuainllle Htote Co., 
Ilufdtrille. Ind. 

The Bell Tool 8(eel Foundry Co., Plymouth. Mleh.. 
has been chartered with $5000 eaplUl, by Oliver 
Goldsmith and oUicn. 

Hie Jackson Stove k Stamping Co., Jarkson. Mleh, 
has been Incorporated with $200,000 capital, by 
Walter V. Sberwood and others. 

Construction of an addition, 50 x 75 feet. Is 
planned by the Roeicti-Kohl Enamel Itange Co., 
Bclleyme, 111. 

Hie board of directors of the Liberty Foundry k 
Mfg. Co.. Plymouth. Mleh., have authorised an 
Increase in capital, from $25,000 to $50,000. 

Worit has started on the erection of a foundry, 
00 x 120 feet, for the A. Garrison Foundry Cm., 
PlttslninEh. 

The National Wire Wheel Works, Inc., <!25 Equil* 
able bulldlttg, Baltimore, baa been incorporated to 


do a ceneial nm<’h>ne shop and foundry hiisiness, 
l»V Kll FniiiV, t'. John Bectmkes niid Bernurd H. 
\')iini:ni]iii 

Hie Bridgeport l*ras.s ('0 , Ur'd^rport, Conn. h.is 
.tuarded a eontrart for the creeiion of an addition 
to ns foiiti(lr,v, 12(J X 220 feet. 

Contnieis b.iie leen aw.iM.r’l fur tho erertiun of 
a fiiundiy .iddiihiu. i>2 x 2>il red, for Uio Amdlran 
Jlar«i«arc Cnrp, Ncii Mritaiii, Conn. 

Plans haic heeii dniu-ii for Hie erection of n 
foundry. SU x MO feel, fur the SUndnid Fmindry 

('ll. Kuirsdo 

Hie faiilon-Hefrnit Foundry Co, fanlon, 0 , re- 
ceiilly uiis meurtiornled w;lli .i;50 pOO eaidtal. by 
A E MrCiistey, WHIiard J Kiev and olbers 

Ihc .SiviiiKneld Foundry' Co, .SpriiiKlIeld, 
li.'S awarded h eonlr.id for tlie etcctiun of a 27 x 
GO-foot pljiit aibiition. 

Tlic King Foundry Co.. Kt. Josph, Mo. roniem* 

plates the eredlon of jii additiiui (o |ls pl.int 
0 M King Is president of Ihe i-imipany. 

(’ontra>Mj) hate lieeii auiirded for tlie erection of a 
foundry, 42 x 82 feel, (w the Franklin Miihlne 
Co.. Providence, 11. ] 

Tne Pn-'ce^sne Brass .Mfg Co, Kansas city, Mo, 

Is havln<i nlans drawn for the erection of a t'< nulx 

8.1 X no feet. 

Hie hrsitMi Iron Prodnets Co., care of the Wtft 
Hide Foundiv Co. Troy. N, Y.. has tiad pi ,>114 piC' 
|i..red l(.r tiic ePTilon of a plant, bO x 4'tn 'cet. 

Hte Pclilborte'Mullekm Co, 110 South Dearborn 

street, ('hleago. has awarded a contract for the 

erection of a fuiinilry, 151 x 243 feet. 

Hie enntrart fur tlie erection of a foundry arblition 
to the plant of tlie Pjekard Motor t'ar Co . Detroit, 
has been awarded to the H. G. ChrLstman Co. 

Wort has started on the erection of a foundry 
butldbiR, 80 X 200 feet, tar the Ua;nilton-Beaeh 
Mfg. Co., Hactne, WIs. 

Contracts have been awarded by the James Mfg. 

Co. Ft. Atkbison, W'is.. for the election of a 
foundry unit, 4U0 x GOO feet. 

Hie Washington Molding Foundry A Machine Co.. 
Wasliington, Pa., la reported planning the erection 
of a new foimdry and cupola. 

A site has been porehnsed at I,ou1avBle. Ky., by 
(he Illinois Malleable Iron Co.. Qitcago, on which 
It plana to erect a modern plant. 

Breetlon of an addition to its foiuid^. 83 x 222 
feet, is reported being contemplated hy the Crompton 
k Knowles Loom Works, Providence, B. 1. 

The Standard Foundry fo, Racine, Wla., has In¬ 
creased Its capital from $50,000 to $100,000. Tlie 


new ls'>iic of stock will he used for the development 
of the romiMiny’s farilhies. 

Ihe Supei!«>r Bias l-ouiMlry Co, Mllwaiik'e. tc- 
ciiiUv wjs ora.iiii/ed with $1-1,0(10 capital, by Frank 
Scherh’liT, Pb.IIp Lnhtr and l\. II. Wheeler. 

Construct ion of a gray Iron foundry, 80 a 120 
IS ijro;trc'>sini! for the W.ilLer Mfg. Co.. Kacitic, 
Wis 

The Crn-ihy .Sleum Gauge k Valve Co , Bostnn. con« 
lempiaii-s the erection of an exieiision to its foundry 
and an ornee huihlji<g addition. 

Hie ].Al>ewuod Foundry Co., Cleveland, recently was 

liiciupor ited with $ 20,000 capital, hy M. Garbar, 
A (itildiii.in. Kngineen huildiug. and (dhris 

Krertiuii of a foundry Is reported corilemplated by 
the Albert Lea Tractor k , Mfg. (' 0 .. Albert Lea, 
.Minn. 

Phsiis ,irc being prepared for Hie election of a 

foundry. GO x 100 feet, for the Senirlty Stove Mfg. 

Co, Kaihas ('ity. Mo. 

Jenkins Ihus., Ltd, 103 SI. Kemt street, Mont¬ 
real. Quo, have started work on Itie erection of & 
foiimlrv 

Contracts have hern awarded for the erection of a 
foiiiidr)'. for the Southern Stove Works. Inc., Her¬ 
mitage road. Khltiuond, Va. 

Arrbitecis have completed plans for vhe erection of 
a foundry, 70 t On feel, for the A. N. Peteraon 
Co. liOiig Island City. N. Y. 

Plans have been prepared for the crccllon of an 

otblition. G5 X 120 feet, to the fovindry of tho 
Eagle Fuiindr)’ Co.. Mliincapnlls. 11. D. Asleson, 

GO.'iS FIfteeiitli street, is engineer In charge. 

Plans have been completed fur the erection of a 

foundry, 150 1 250 feet, for Ihe Haywood Foundry 
Co., Indtanapolia. An eleeiric crane will be Jnclutted 
in the equipment. 

Kreetion of a new core room, 50 1 100 feet, and 
a foimdry building extension, 45 x GO feel, is pro- 

sresdng at the plant of the II. 1* Deuseber Co., 
Hamilton. 0. 

The Mt. Vernon Foundry l*u.. Mt. Vmion, 0, 

has purrhaaed a site for a new building from the 
Mt. Vernon riiamlier of commerce. Ereetlmi of 0 
$20,000 huildiug on ilie site is cmitemplated. 

The Fine k Stertiliell Co., New York, foundry 
and factory supplies, recently was Incorporated with 
$7,500 capital, hy X. Fine. A. Stemhell and 
H. Vogel, 2GR West 115th Street. 

Among tiic recent incorparatltms U that the 
Wymarsh Koimdr)*, Inc., Homell, S. V. The com¬ 
pany. whicti is capitalised at $30,000. was incorpo- 
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nted by K. A. Wypiit, 0. U. Martin and C. E. 
Sliiilta. 

Capitillaad at saooo, tbs Lourka Mfg. Co.. Banli 
8l<. Marie. Midi., twiently «ai Incorporated to 

niinufactura machinery by Stanley D. Newton. Kred* 
erick Loiieki and others. 

CoDtraeti have been awarded, both for coastnictlon 
and i^itflpmeiU, (d a plant addition for the Ilenton 
Harbfff Malleable Foundry Co.. Benton HurlHM*. Mu'h. 
The buLldlna wUl be SO z 200 fOet. 

The MUhlUe ' Cast Iron Trodueta Com.. 419 
Market atrwt, Camden. N. J., recently was Incorpo* 
rated to manufacture caittlnas, etc., with $ 00,000 
eaptUL 

, llie Temliwl i'attem k Mwl*-! Works, Multtern- 
and Para streets. Newark. N. J., baa awirii^d a 

ront^art for the erection of a pla.il addition, 

3-5tortvs, VS z 00 feet. 

Erection of a ^op addition, 60 z 80 feet, to 
be used as a dofe room, is conteropUted by the 
Atlaa Puutidiy Co., Thlrty'eiahth and Buniham streets, 
Milwaukee. 

Work on the erection of an addition to the 
plant of the Keeler Brass Wiwks, (Irand Rapids, 
Mich,. Is pro(;reiiBhig. The buUdtr^ wiU be 75 z 
100 feet. 

The Andersbn Foundry I; Machine Works, Anderson, 
Tnd., la reported planiilriK the erection of a plant. 

80 z 200 fret. W, N. Uurkln la president of the 
company. 

The Ffan Mfit. Co.. Norwood, 0., is havina plana 
prepared for’the erection of a foimrlry. 00 z 225 

feet. Ifaity Hark, Telephone building. Clnehinatl. 
is ardiltect. 

Tbc I'oahocton Iron Works, Mmionaalieia City. P»., 

is havbig plans prepared for the erection of a 
fmindiy, 158 x 1^00 fret. Constnirtlon will not be 
undertaken until next year. 

The Minerva Engine Co., Cleveland, hai; ittvchascd 
a site on abich It plans to exTt ft plant, the first 

unit of wliieh will Ik* usod for assemhllnir engines 
and will coritabi a inarhitie shop. A gray Iron 

foiindty will be erected later. 

A cimlraet has been let by the Watorbury Fairol 

Foundry k hlachlne Co., Walerbury, Conn., for Uio 
erection of a 72 x 102-fnut nnu'liliie ■•hop and a 

I’Story hattlenlng biilldlng. A fniuidry building will 
bo erected later. 

H. A. Lengfelder. presldcjit of the Orbon Stovo 
Co.. Belleville, 111. # organlxing u voropany at 

Blrtnlngham, Ala, for (he ntainifact urc ol stoves and 
stove castlt^s. The company will be capitalised at 
$250,000. 

Tin Rcmmel Mfe. Co., Kewaskum, Wls. has been 
organized with $50.0<l0 capital to auceced the 
machine shop and foundry buslncu of Nlelioios 
Remmel. AilditlonB to both foundry and machine 
shop are cnntemplaled. 

John E. Jordan, Grafton. formerly Buperb)> 

tcndeiit of the Btandard Foundry Co., Woreeater, 
Maai., has purrliosed the Pero Poimdry Co., Wor< 
cester. Mass., and reopened it after a ihutdown due 
to tbe molderi* strike In that rlty. 

A recent Incorporation la that of the Allii Mfg. 
Co., Milwaukee. The company, which la capitalized 
at $50,000, will manufacture brass and bronze 
caitings. And H. Kuder, Otto J. Juttoer and 
John Qarvey are the Incorporalora. 

Moore BrM. Co.. Joliet, 111. manufacturer of 
stores and fumares, is about to atari the construe* 
tkm of an addition to Iti foundry. Tlie bulldiog 
will be 100 z SOO feet, and when eomphtcj will 
be devoted to the production of gray Iron castlnua. 

Organliatlon of tbe Midway Foundzy Co., St. Paul, 
with $100,000 capital, recently wu announced. The 
company will build a plant on Unlvenity avenue 
and will fflimifacture gray Iron eutlngi. J. H. 
Anderson, C. U. Wagner and T. Kaysen Jr. are 
offleers of the new firm. 

Shipyard and general jobbing work, m well as 
the manufacture of brau and aluminum coatings, 
will lie eneaged In liy the West Foundry Co., 
WlUlamstowi^ N. J. The company plans to oreet 
a modem plant. C. A. West, formerly of A. Booth 

Sons Co., is germl manager of the new company* 
A new cnrpontlon recently fonned, ts that of tbo 
Zobcll Electric Motor Corp., Garwood, N. J.. mauu* 


facturer of motors, etc. The company was Incorpo¬ 
rated In New York last April with $250,000 capital,' 
but hua oiiened a plant at Garwood. N. J. OlAeen 
of the company are; President, Fred G. Bell: 
treafHwi*r. A. T. Zorbisch and secretary, F. E. Bueker. 

Ill order to dc^'elop the production iractois, Uie 
Traction Engine Co. Boyne City, Midi., feccitUy 
increased its capital from $75,000 to $150,000. 
file company has enlarged Its plant and remodeled 
the fomiiiry of the Onrad Iron Works, B..M. Acken* 
wan, secretary, has stated that no new ruulpn\cnt 
will be needed before mld-wliitcr or early spring. 

inrurpnrated for $250,000 In Ohio, u branch of 
Uie Lumen Bearing Co, Buffalo, is preparbig to 
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biiUd a bran ustln, plant In Ymiiiltoini, 0., for 
til, manufacture sf brmiu baarlnt^ Hh plant will 
luelude, wnelthiji. reOnlw, l«aia, tiram tnd aluminum 
fcundrtei, a madrint dmp, tnol rgw and grlndlnt 
d,parlmcnti. R. P. Nairack li genwal manafur 
and W. 11. Barr li ptfildcnt. 

Hie lilnk-Bett Co., aumto, la crectln, an add!' 
tliui to ill foundry at IndUnapnlli, wtrieh eonauti 
in completing a new fumara buUdin,. For tbo 
prrieiit only one fumaco. wfaieh will bo of 16 tnrm 
repacity,, will he installed. Neeuairy macblaBf, 
siirh as rollln, mill., sand blast and otbee foundry 
eqdlpiiieiit; Is now belli, purchased. Tbo building 
will be 70 X 400 feot. 
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ZINC T)1>8T.—This material is descrliicd In on 
8 page houklet recently pilbllshcd by the New Jersey 
Zinc Cd, New York. Two grades are desetibed In 
tlrtall, (iiie being said to rontahi 85 per cent meUllIe 
zinc, while the metallic vine content of the other 
average^ hctwecii 02 and 0-1 per rent. 'Die uses 
to whuh this materkd wxn be pul urc given. 

SA.M> BLAST KtllillMIENT - A 28 page booklet dC’ 
voted to sand biast equipment b.is lH‘i‘n prepared liy 
tbc American Foundry Equipment Co., New York. 
Ihc Installations desiTihcd Include rotary toldc mums, 
automatic tables, rontviug barrels, bl.iRt cabinets, 
luvsHuro tanks, dust arrest era and accessory equipment. 
Each Is fully iliiislrated. 

COUE OVENS -Cat,flog No MS rccchlly rnbllHlc’il 
bv tbe Whiting Kumidr>’ Kqulpnient Co., Haney, III. 
l<t dcMitcit to A 'k'^erlptlnn of core oven crinlpment in 
gctiiTil Ovens r(U|*|H-d with three types of doors arc 
ilescrihcd and illutstrated. Core men rack'^, cm* 
makeiN lieiK’lie.'«. ptdlcr iimeliincs. roie overt cura ontl 
tiiicks, etc, ore among the equipment d«8crll>*-il 
IlhisIraluHis of nctiul Installations are given. 

COKE 0\E.NS -11ie Ohio lOowrr Co., Cleveland, 
ha*t pnbllMHil an H page iHillelin, in which core 
mciKH, cure cars and racks and rotary Itallbearing 
ventilators are dcscrilH’d and illustrated. Complete 
data are given concerning each product and numcraus 
liIu*dnilions. showing typical instaliatloiia, etc., smtple- 
metil the descriptions. A temperature chiwl taken 
nil one of these ovens is given as a supplement to 
the hooklct. 

KOTATING ELECTRIC FURNACES.--The Booth 
KIccIrIc k'umare Co., 53 West Jackaon bouIcvaKl. 
(Tilcogo, has Issued a four page bulletin covering de¬ 
tails of conatnictioii and data of m>rratloii of a 
rotating furnace for melting nonferrous metals by the 
electric ire. Details (ff a test made try the Com¬ 
monwealth Edison Co., Chicago, are Included and 
many flgiirea showing cost of operation oa compared 
with fflcltlfig with other fuels. Flgurei an also 
giren showing cost of melting various metala. 

PANEL KOARDS. Bulletin No. 47542, devoted to 
a description of safety panel boards and cabinets, 
Is being distributed by the Sprague Electric works M 
the General Electric Co., New Yoii. These panel 
boards are applicable whererer the live front type M 
panel board may be used. Branch circuit switrfaei 
and motn swttrdiei are said to be distinctive features. 
They are simple In design and are pMltlvs In action. 
Hic blades of the branch circuit switdies make direct 
contact with tbe branch roiincetlon ban, and the 
bnislies of the main switches make dtreet ecmnectlon 
with (he main buses, providing the miniauB Dumber 
of electrical joints. The booklet gives full spccUlea- 
tinna and oUver data, toother with a nvfmter of 
fzeeUent Illustrations. 

UNDERFEED 8T0KER.-A Id-page bookUt In 
whHi an automatic under-feed stoker la described and 
illustrated, recently was publUlwd by thi Unlveitil 
Automatic Under-Feed Stoker Co., JtdinttownA Pa, 
The booklet explains' in shnUe language the opea«, 
tion, etc., M the atokef. This nontedmlcal deicrlptUm, 
wtiJeh Is A deviation from the usual desoriptlofis 


of similar appliances, will enable the average person 
to understand the workintm of the equipment. 27)e 
stoker la applicable to many types of furnace, in¬ 
cluding not only water tube. Are tube and varloua 

marhic boilers, but also mctAlhtrglcal fiffnaccs for 
licatuig or melliiq; ferrous hihI nonferrous metals, 
kilns, dr>‘<'fH. etc. Excellent UlusUatlons supplement 
the description. 

HTANDAUDIZED RL'ILDTNGS.-Tlie Mllllkcu Bios. 
Mfg. Co., New York, has puhllsbcd a descriptive 
caiaUvg In which Blnictitfca (hsti^cd by the company 
under tlic staiitlardJzed truss unit system are de- 

acrilied and Illustrated. Tlicsc buildings aro olt-stcel 

and are furnished complete with doors, skyll(dits, 
clc. nicy arc suitable for all classes of ImIustrlaL 

anri mjiiijfacturliig structures. Hie booklet ts pro¬ 
fusely Illustrated showing buildings ereoted for the 
United States government and large manufacturers. 
One aectloii Is (Vvoti'd to tronsmliision towers, radio 
lowers and atwelai poles, which (be company also 
liullds. A compmtiou booklet, has been also la^iued 
by the company. This booklet forms a guide to 
the construction of bulldJr^s from foundation to 
roof. 

ELECTRIC 11KA8H KURNACE.-~A bulletin en¬ 
titled. ''Electric Kiimaces In the Brass RoUlng Mill/' 
has been published by the EleeDk Furnace Uo.» 
Alliance, 0. It contains a number of IllusUatlnns, 
several of actual Initanatlons, and a description of 
on electric furnace which tlio company manufactures. 
Hie furnace described Is of Urn standard resistance 
type. Jt la rated at 105 kilowatt In electrical 
capacity, has a hearth eiRtaclty of 1600 to 2000 
pounds and a roeltlng time of two houri. Ihe 
cylindrical aheil of the furnace It lUpportCd In front 
upon east Iron trunoloni and in the rear by a screw 
which may be raised and lovrered by a motor placed 
beneath tbe floor. A bowl shaped hearth, located b 
the bottom of the furnace, li lliied with plaitte 
material and la contained b a iteel pan. Iho 
mazlmum capacity of the bearth M nid to ba a 
iHie-too charge. Other data pertablng to the funaeo 
are given. 

ELECTRIC TIOISTE.—A brief description oT tbo 
salient pobtt of a line of electric boloti manufactured 
by the Victor K. Browning Co., Cleveland, li ftvi.t 
b an 8-page booklet, which the coippttqr reeettly 
published. According to tbe booklet, tIUi Una of 
hoists it built for UM b itnietml shops, antoenblle 
faetorlM, foundries, machine rtudM. loading platfomt 
and other Industrial works where eonttnuMii rough 
UM Is encountered. Some of tbe features of thcoe 
iiolsij, u pointed out by tbe eatsleg, are: ^ east 
Iron hoist drum has sU surfaces machined and ew-. 
tains deep grooves to receivo the cable; ^ reamval sf 
alz cap lerewi ghss iceois to tbs com^ eontrCHer, 
which can be removed as a eonpleta untM hedt 
treated gean and disk load brake occupy an bdl- 
tddual oompartiient and opento b ol].* tba SMtor, 
.. which opontei m Irnll bearings^ is rontabod in i 
separate compartnent and Is peotortsd br, a ftofl 
pMte. OOmt paru of- tbe boM vtt de^Rbad vn^ 
tbS numaroui UlustretloM' are ghea. * ’* 



